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1. EXECUTIVE SUMMARY

1.1 Background

Command Post layouts have never been provided in sufficient

detail to model adequately either the physical or operational relationships

necessary to determine survivablitiy, communications effectiveness, and

mission effectiveness of the Command Post (CP). In particular, the elements

on information not readily available include a lack of identification of

specific CP elements, the geograhical relationships of these elements at the

Command Post location, and the operational relationship of the CP to the

overall command and control structure involving higher to lower, left to

right, and supporting to supported units. For those few cases where CPq

configurations are identified, geographical relationships are not defined

and organic assets have not been integrated with assets provided by higher,

adjacent, and supporting units. Other CP configuration details which have

never been fully integrated include:

(1) A detailed layout of the unit level switch and associated four

wire system when integrated with the existing two-wire system.
(2) Integration of the sole user voice network, the common user

voice network, and the teletypewriter network for local (CP) and

long haul circuit distribution.

(3) Detailed identification of wire and cable connectivity within

the CP and between CPs to include numbers of end instruments,

types of wires and cables, and switching and technical control

devices.

(4) Identification of equipment and subassemblages where wire and

cable connections are required as well as signal forms (VF or DC)
and signal converter settings (2 wire or 4 wire).

* (5) Employment of detached antennas for range extension and employ-

ment of field expedient antennas to reduce the EW threat.

* (6) Employment of remote radio control sets when the staff is away

from their vehicle radios and are consolidated in a facility such-K

as a tent.

(7) Identification of mobile power units and their geographical

relationships to the supporting elements.
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(8) Identification of man-machine interfaces and their skill levels

to be used in communication effectiveness analysis.

1.2 Objective

The objective of this study is to produce representative lay-

outs both necessary and sufficient to model CP survivability, communications

effectiveness, and mission'effectiveness subsequent to exposure to nuclear

weapons effects. The representative layouts directly support the models

and sensitivity analyses developed in Reference 1. Additional benefits

which can be derived from these layouts are:

(1) The detailed descriptions will allow for priortization of surviv-

ability assessments by identifying equipments and configurations
C3

that appear repeatdly in tactical C units.
(2) The detailed wire and cable connectivity showing the numbers, types,

lengths and distribution techniques places in prespective the

amount and nature of coupling calculations required for electro-

magnetic pluse (EMP) vulnerability assessments.

(3) EMP hardness improvements can be postulated and evaluated through

modeling techniques described in Reference 1. For example, wire

and cable lines could be made "hard" by replacing them with optical

fibers and the reduction of the impact of EMP effects can be

quantified using the models of Reference 1. Priorities can then be
assessed as to which wires or cables should be replaced first by

optical fibers when technology will allow for tactical implementa-

* tion when it becomes cost effective.

(4) The configurations and employment concepts can be used for electronic

warfare (EW) studies. The detailed layouts provide sufficient

details (equipments, antenna types, usage) for jamming calculations

to be performed. Elements can be modified, deleted, or displaced

and the impact on survivability, communication effectiveness, and
* mission effectiveness in an EW environment can be determined. ,

(5) The representative configurations in this study and the associated
modeling techniques in Reference 1 are flexible such that new

equipment can be introduced and evaluated prior to actual fielding.

14



Examples are satellite communications terminals (UHF and SHF),

facsimile, data keyboard terminals, accoustical couplers for dial-

up data transfers, and computer processing units.

(6) Finally, new circuit distribution techniques can be introduced

such as the use of the data multiplexer (TD-1069) and the high-

speed serial data buffer (TD-1065). Numbers of physical wire lines

can be reduced through remoting of the TD-1069 up to 3 KM for

locations where there is a concentration of data terminals. This

reduction in numbers of wire lines along with the wider dispersion

of data facilities can then be evaluated.

1.3 Approach

Reference material (Appendix R) was used to assist in defining

the mission and deployment concepts, the structures and distribution of

personnel and equipment, and the other CP configuruation details listed under

paragraph 1.1 above. However, due to the lack of specific detailed infor-

mation, representative configurations ere contructed based on the unit

mission and the functional requirements of the commander and his staff.

Since there are three types of divisions (Armored, Infantry, and Mechanized

Infantry), the Mechanized Infantry Division was chosen as the representative

unit because it has features common to the other two types of divisions.

This does not preclude changing of vehicles and structures in the future to

accomodate any force mix, and the configurations can be changed as desired.

Specific geographical relationships of CP elements were defined

as representative and, as mentioned earlier, can be changed to reflect a

more accurate representation, to reflect a change in concept of doctrine,

and to support sensitivity analysis.

Specific numbers of circuits were defined as representative of

* those needed to support the functional requirements of the command and staff

personnel. This was necessary in order to determine the numbers and types

of end instruments, switching centers, technical control facilities and

multichannel radio facilities.

Specific numbers of remote radio sets, detached antennas, and

field expedient antennas were defined as representative of those needed to

15



support the functional requirements of the command and staff, the radio
propogation requirements of the radio terminals, and the counter EW measures

required when dealing with a sophisticated adversary.

A high level of detail has been provided for each CP in tables

and figures to identify personnel, equipment, radio structures, wiring

structures, switchboard trunking allocations, multichannel circuit alloca-

tions, wire distrubution, and cable distribution. The information is

heavily oriented towards hardware nomenclature so analysis can have a basis

for further research as required.

In addition to the layouts presented in the main body of the
report, additional data is provided in appendices as follows:

(1) Division organization, fire planning, and air request structures

(Appendix A)
(2) Types of communications equipment, features, employment concepts,

and network structures (Appendix B)

(3) Communications technical data for all systems and subassemblages

(Appendices C through L)

(4) Miscellaneous information about vehicles, mobile power units, the

radio frequency spectrum, emission codes, the joint electronic

type designation system, a list of references and an index to the

communications technical data (Appendices M through S).

These additional appendices provide a consolidated set of
information for each analyst that should be sufficient to support most of

the analytic efforts discussed above. This consolidation elimintates the

necessity of each analyst having a complete set of documentation and serves

as a quick reference to the base set of documentation since each figure/table

is keyed to the basic reference.

1.4 Scope

The design approach is discussed in the following chapter

and subsequent chapters discuss each of eight CP configurations with a
table and figure to indicate the vehicles and equipment. Personnel,

equipment, the radio structure and radio nets, the wiring structure, the

wiring and cable distribution, and the circuit allocation for the multi-

16
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channel system (when applicable) are also provided in each CP configuration

chapter. Since this study is primarily concerned with the CP configurations,

the figure describing each representative configuration is discussed in

detail. All other tables and figures in each chapter, as well as in the

appendices, are provided only as background data items of operational

and technical value to analysts and are not discussed as a part of the

text. However, a list of references is provided where further discussions

of these C3 structures and communications data can be found. Administrative

and logistics functions are not accomodated in detail in this study so as

to bound the scope of the study to critical C3 I functions. The CP con-

* figurations in this study are:

*(a) 155m Battery

(b) 155mm Battalion

(c) 8" Battery

(d) 8" Battalion

(e) Division Artillery

(f) Division TAC CP

() Mechanized Infantry Brigade

(h) Mechanized Infantry Battalion

1.5 Methodology

1.5.1 Recognition of the Overall Threat

Conventional warfare, nuclear warfare, and electronic warfare

are threats which were considered when designing the baseline configurations.

Dispersion, cover and concealment, rapid response time of communications

support systems, low communications electronic "signature", COMSEC and OPSEC

(electronic and physical protection), and high CP mobility requirements (set

up and tear down times) are factors which required trade-offs to determine

the size and grouping of the staff and communications elements. However, the

driving factor influencing CP configuration designs in this study is the

mobility requirement (set-up and teardown times) for CP displacement.

17



1.5.2 Assumptions

1.5.2.1 CP Configurations

An assumptiop is made that the personnel and equipment can

support the C 31 requirements of the CP, realizing that any element can be

changed for any reason and that each representative configuration is only a

baseline for analysis.

1.5.2.2 CP Displacement Times

An assumption is made that units will be moving back and forth

on the modern battlefield, CPs will be constantly displacing, and future CP

displacement objectives for set up and tear down times will be:

(a) Battalion - 5 minutes

(b) Brigade - 15 minutes

(c) Division - 30 minutes

The definition for "set-up" is when a commander or staff

member can send the first teletype message and can make the first telephone

call outside the CP. This means that communications facilities must be able

to set up, tear down, and reestablish communications much faster than in the

past.

1.5.2.3 Employment of the Automatic Switchboard

An assumption is made that the concept of employment of the

interim automatic switchboard (SB-3614) for the transition period 1976

- through 1986 will be as described in reference 3. As stated in the

reference, the use of dedicated circuits is to continue to satisfy critical

command and control requirements at Division 'lain TOC, Div Arty TOC, the

Tactical CP, and at Brigade CP's.

1.5.2.4 Determination of Dedicated Circuit Requirements

An assumption is made that the number of dedicated circuits

is, as a minimum, those described in FM 11-50 (reference 2).

1.5.3 System Parameters
The basic system parameter in this study is that which identifies

the command and staff elements required for command and control of maneuver

units, command and control of fire support units (Army and Air Force), and
coordination between maneuver and fire support units. Other system parameters

include:
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(a) Operational facilities for command and staff personnel.

(b) Communications personnel and equipment to support the

command and staff operational facilities.

c) Vehicle dispersion and modified radio and teletype

facilities to enhance CP survivability without degrading

operational capabilities in conventional, nuclear, and

electronic warfare environments.

1.5.4 Communications Design Techniques

Communications design techniques are flexible and the

representative designs in this study are not designed to reflect doctrine.
Representative desings are necessary because of the lack of exact guidelines

* for CP configurations, distribution and control of field cable (WF-16), use

of multichannel radio relay systems when deployed as a radio terminal (TRC-113),

use of multichannel multiplex terminals (TCC-65) when deployed in support of

the TRC-113, use of the multichannel radio terminal set (GRC-163), and lack

of details on the total number of end instruments and long haul links required

to support the combination of sole user (ring down) and common user (dial-up)

customers when the SB-3614 is introduced to the field. The numbers and types

of circuits, equipment, and C3 structures can be changed and can be
accommodated in the analytical models discussed in reference 1. In fact,

the geographical layouts are to be changed for sensitivity analysis to deter-

mine if there is an "optimum" dispersion pattern which is more survivable

in a nuclear environment.

* 19
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2. DESIGN APPROACH

2.1 Personnel and Equipment

Personnel are defined and equipment is designed based on a

"snapshot" of command and staff elements which could be present in the command

post as well as communications personnel and equipment to support the command

and staff elements. A detailed discussion is provided for each command post

configuration.

2.2 Dispersion

Dispersion of personnel and equipment depends upon the set-up

and tear-down time requirements, the facilities used for staff personnel, the

LOS requirements of FM voice radio terminals and multichannel radio terminals,

the cover and concealment requirements (natural and man-made), and the war-

fare threats (conventional, nuclear, and EW). Therefore, for representative

configurations, the communications facilities are dispersed with 35-50 meters

between each facility and the staff facilities are located adjacent to each

other or adjacent to a covered area used for staff-planning.

2.3 Remote Facilities

When facilities are located outside the CP area, consideration

is given to technical capabilities of communications systems and tactical

objectives for CP displacement times.

2.4 Geographical Layout

The baseline configurations have been geographically portrayed

in a two dimensional layout with symbols to identify each element. Ground

distances can be measured from the centroid of a symbol on a scale of one

inch equals 27 meters. Vehicles and trailers are twice their size in rela-

tion to the ground scale and can be measured on a scale of 1 inch equals 13.5

meters and are oriented as a "top view". Vertical elements such as radio

antennas, RADAR reflectors, and artillery aiming circles are not to scale.

They are oriented as a "side view". Field expedient antennas are to ground

scale (one inch equals 27 meters) and are also oriented as a "side view".

Wire and cable lines are layed separately in some cases and

are consolidated in other cases due to the nature of the display. However,

ground distances can be measured from symbol centroids using the ground scale
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and adding 20 percent for slack in WD-l wire and WF-16 cable. This slack is

due to indirect routing to any location and overhead routing in the CP area.

A slack of 10 percent can be used for 26-pair cable, carrier cable, and power

cable for initial estimates. However, these cables are only available in

fixed lengths of 75 meters (250 feet) and 4.7 meters (15 feet) for 26-pair

cable, 400 meters (1/4 mile) and 30 meters (100 feet) for carrier cable, and

30 meters (100 feet) for power cable. Multiples of these fixed lengths must

be judged when determining total communications cable lengths. However, only

one cable length (30 meters) should be used for power cables connecting

transportable generators and communications terminals.

* 2.5 Communications System Design Techniques

2.5.1 Command and Control Requirements

The mission and deployment concepts are described and radios,

telephones, teletypewriters, and facsimile terminals are provided to support

the command and staff elements.

2.5.2 Sole User Telephones

Sole user telephones are terminated in manual switchboards to

provide for switching and manual interrupt by an operator, realizing that

separate telephones could be used for each line in an "end-to-end" configuration

in lieu of a switchboard.

2.5.3 Common User Telephones

Common user telephones are terminated in automatic switchboards.

* 2.5.4 Manual/Automatic Telephone Integration

The only integration of manual (2-wire) and automatic (4-wire)

telephone capability is from Battalion to its parent (or similar) headquar-

ters since the decision was made not to employ the SB-3614 below Brigade.

This is accomplished with a TA-955 DTMF Pad which permits the operator at a

manual switchboard to digit, on an unassisted basis, over a ringdown trunk

through an SB-3614 switchboard for automatic dialing/digiting service.

Therefore, although the SB-3614 can accommodate 18 four-wire applications

(either terminations or trunks) and 12 two-wire applications (lines or trunks),
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the only two-wire terminations in this study will be for trunks from Brigade,

Div Arty, and the Division TAC CP to battalions which require common user

service. This simplification assists in the management and identification of

wire and cable lines and signal converter settings for 2-wire and 4-wire

operations.

2.5.5 Sole User Telephone Network

The sole user telephone network is a "closed" two-wire network

which always uses WD-l at the telephone and manual switchboard locations.

This "closed" system is not available to common user- (dial-up) customers.

However, dial-up telephones are provided to selected staff members for direct

connectivity to their local automatic switchboard using WF-16 cable. This is

a supplement (not an integration) of the sole user telephone network.

2.5.6 Communications Loading Factors

The total number of sole user circuits, teletype circuits, and

communications systems control circuits specified in the references have been

accommodated before considering common user dial-up circuits, and they are

provided the most direct route over multichannel systems. As a result of

these loading factors, the total number of common user telephone trunks

differ from those recommended by the COMSR data base (reference 3) particu-

larly when they would cause an additional 12-channel microwave system to be

installed. Some common user trunks were accommodated by indirect routing

over multichannel systems. Other circuits were added where literature

indicated a need for additional common user trunks. This being a representa-

tive system, adjustments can be made when a total system requirement for

dedicated and common user circuits as well as data requirements are available.

2.6 C3 Structures

All relevant operational and technical data which could be

directly reproduced from the list of references were reproduced and enclosed

in the configuration chapters and appendices. Where this was not possible,

tables were developed to consolidate data as appropriate. Radio structures and

nets, wire and cable systems, and multichannel radio systems are provided to
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support the command and staff voice and record requirements for command and

control. Also, switchboards, radio wire integration stations, remote radio

facilities, detached antenna systems, teletypewriter centrals, message cen-

ters, and technical control facilities are structured to enhance the speed of

service, grade of service, and reliability of the communications terminals

being used by the command and staff elements.

2.7 Reference Data

Technical data such as types and lengths of wire and cable

systems, signal forms at teletypewriter terminals, and signal converter

settings at multichannel radio/multiplex terminals are found in each chapter

associated with each configuration. Additional data is provided in the

*.appendices to describe C2 structures, communications structures, and technical

characteristics of radios, wires, cables, antennas, signal converters, etc.,

to preclude the need for each analyst to have a large inventory of publications.

However, this does not include data systems or tactical satellite systems due

to the lack of information. Also, information on COMSEC devices is not avail-

able due to classification constraints.

2.8 Study Structure

There is a separate chapter for each of the 8 configurations.

The CP configuration is discussed in detail as are the major elements in each

configuration. However, to prevent redundance, a discussion of a similar

element is not repeated in subsequent CP configuration chapters. Therefore,

each subsequent CP configuration contains new information unique to that con-

figuration and, possibly, subsequent CP configurations. All other tables and
3figures at the end of the configuration chapters are provided as C structures

for analysts and contain no text. Additionally, tables and figures in the

appendices describing Division C2 structures, communications structures, and

selected reference data, are provided for analyst use.
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3. 155mm FIELD ARTILLERY BATTERY CP CONFIGURATION AND C3 STRUCTURES

3.1 Mission and Deployment Concept

The battery is an element of the 155mm Battalion, has the

mission to provide direct support (DS) to a maneuver battalion, and

is usually deployed near the maneuver battalion CP. The 155mm battery CP is

a facility for the commander and his staff to command and control the firing

sections and support platoons of the battery. However, the primary function

within the CP configuration is to provide a fire direction center (FDC) for

control of the six artillery launchers.

3.2 CP Configuration

Figure 3-1 is a geographical layout of the CP and Table 3-1

is a glossary of abbreviations associated with the configuration. As can be

observed, there is the possibility that other units such as a countermortar

RADAR terminal, an element of the air defense team, and a section of the

artillery battalion survey platoon could be co-located with the battery.

3.2.1 Radio Enhancements

A field expedient uni-directional antenna (half rhombic) has

been used for communications to the parent artillery battalion CP/FDC to

improve the quality of transmission and to protect against the EW threat.

3.2.? Wire Enhancements

A "hot line" has been established between the artillery

launchers, the battery operations center (BOC), and the FDC as a backup to

the wire lines and as an intercom system. It is indicated by an "H" symbol.

Additionally, a wire head is established using repeater coils (C-161) to

reduce the number of physical pairs of wires which must be layed from the

battalion CP/FDC, three circuits being accommodated over two physical pairs

for each repeater coil set.

3.2.3 Technical Control

Patching, testing, and re-routing of circuits are performed

near the dismount point (entrance to the CP/FDC) through terminal boxes (TA-

125). Wires can be layed to this box and tagged as soon as an element

is in place, and the connection to other elements is completed as they

become operational.
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Table 3-1. Glossary of terms for Figure 3-1.

AD Air Defense

BN Battalion

BOC Battery Operations Center

BTRY Battery

CF Command/Fire Direction

CM Counter Mortar

COMD Command

FA Field Artillery

* FD Fire Direction

* FDC Fire Direction Center

LCHR Launcher

M Meters

MNV Maneuver

Note: Shaded area is center of activity for command and control.

235/78W

.26

A* - '



3.3 C3 Structures

The following C3 structures are provided in tables and

I figures to assist in analysis:

(a) CP Personnel and Equipment List

(b) CP Radio Structure

(c) Wiring Structure

(d) Wire Distribution

4

*
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EXTERWNAL INTERNAL

VIVARTY COMAW/1DFJM DJRECTIONNOETICFl 9 EPRPEL CONDIFIE DIRCTION NET IMF
REINFORCED ARTY BN COMO/FIRE DIRECTION NET (CF FM BATTALION.(E\. CO/FIRE DIRECTION ALTERNATE NET cF ALTUI

(REINFORCING MISSION) ..

SUPPORTED UNIT CONO/OP NET (F FM FIRE DIRECTION NET o1 fFi1

(DIRECT SUPPORT MISSIONI •
CORPS ARTY SURVEY CHANNEL ISI FM FIRE DIETION NET 2 IF21

CHAPARRAL/VULCAN JCgV BI LOIF E FIRE DIRECTION NET #3 IF31

DIVARTY COMO/FIRE DIRECTION NET #I (CF I I R AIR DEFENSE ET

CIVARTY COMO/FIRE OIRECTION NET #2 ICF2I

ONLY FOR TACTAL NUCLEAR MISSION1

155mm SELF-PROPELLED BATTALION RADIO NET STRUCTURE

THE FA BATTERY (155m) IS REQUIRED TO PROVIDE RADIO TERMINALS FOR

ENTERING THE BATTALION CF, Fl, AND AD NETS (DESCRIBED ABOVE AS
INTERNAL NETS FOR BN). THE BATTERY ALSO HAS ITS OWN CF (FM) NET
FOR COMMAND OF ITS COMPONENTS. A COUNTER MORTAR RADAR SYSTEM
FROM BATTALION COULD BE LOCATED IN THE VICINITY OF THE BATTERY
AND HAS BEEN ADDED TO THE CONFIGURATION.0
23578W R,2 (5-12)

Figure 3-2. FA battery (155mm) CP radio structure.
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LIKAS INFCCOPERATOR

mmTmOE1110"m

- -.- an SKI WeI TIpO

.o..< - UN THAN do Ma uSIm
TIo a D CIM 1

0 ~To NtEN

INTRABATTERY WIRE COMMUNICATIONS SYSTEM

ADD: A LONG DISTANT TRUNK FROM THE FDC TO THE MANEUVER BATTALION
AND A LONG DISTANT TRUNK FROM THE CM RADAR TO THE FA BN FDC.

2359/78W R.2 (5-17)

Figure 3-3. FA battery (1554mi) wiring structure

30



it

- - - - - -

33=

f"O

44

! ,a

gog

@131



*3

4. 155rm FIELD ARTILLERY BATTALION CP CONFIGURATION AND C3 STRUCTURES

4.1 Mission and Deployment Concept

The battalion is an element of the Division Artillery, has

the mission to provide direct support to a maneuver brigade, and its CP is

usually deployed near the maneuver brigade CP. The 155mm battalion CP is a

facility for the commander and his staff to command and control three field

artillery (FA) batteries and one service battery. However, the primary

function within the CP configuration is to provide a fire direction center

(FOC) for directing the fires of its FA batteries.

4.2 CP Configuration

Figure 4-1 is a geographical layout of the CP and Table 4-1

* is a glossary of abbreviations associated with the configuration. As can~be

observed, d tent has been used for sheltering of staff personnel. This can

later be changed to a bunker, a building, a vehicle, or completely eliminated

as the analyst so perceives. Of particular note, the command group is

generally not in the CP area since they have scout vehicles and are usually

looking for new firing locations, directly supervising battery operations, or

coordinating with supporting, adjacent, and higher headquarters command and

staff.

4.2.1 Radio Enhancements

All voice radios are remoted to the staff facilities (tent),

range extension is provided by a standard RC-292 antenna, and a field ex-

pedient uni-directional antenna is used for both range extension and to

reduce the electronic signature. A dismount point is used for traffic

control. Administrative/logistics units are provided local telephone service

to those areas which are adjacent to (but not a part of) the CP/FDC area.

4.2.2 Wire Enhancements

Field wire (WD-I) is used for most local and for all long

haul circuits (other than single channel radio). However, 26 pair cable
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Table 4-1. Glossary of terms for Figure 4-1.

AD Air Defense

ALT Alternate

ARTY Artillery

BDE Brigade

BN Battalion

BTRY Battery

CDR Commander

CF Command/Fire Direction

COMD Command

C/V Chaparral/Vulcan

DIVARTY Division Artillery

GS General Support

LDR Leader

M Meters

MNV Maneuver

PLT Platoon

RATT Radio Teletype

REINF Reinforcing

S2 Staff (Intelligence)

S3 Staff (Operations)

SVC Service

SWBD Switchboard

TA Target Acquisition I.

Note: Shaded area is center of activity for command and control.

2359/78W
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(CX-4566) is used to consolidate the local distribution of circuits. The

cable length is fixed at 75 meters per section and only one section has

been used in this configuration.
1 4.2.3 Technical Control

A terminal box (J-1077) has been used to patch, switch, and

test the combination of WD-l wire and 26-pair cable circuits.

4.3 C3 Structures

The following C3 structures are provided in tables and figures

to assist in analysis:

(a) CP Personnel and Equipment List
* (b) CP Radio Structure

; (c) Internal Radio Nets

(d) Wiring Sturcture

(e) Wire and Cable Distribution
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EXTERNAL INTERNAL

DIVARTYCOMMkNO/FIRE DIRECTIONNET CFI 155MM F COMO/FIRE DIRECTON NET ICF
.ELF PROP(ILL['

REINFORCED ARTY SN COMO/FIRE DIRECTION NET JCF 4' FM * BATTALION (\ COMO/FIRE DIRECTION ALTERNATE NET ICF ALTNI
IR E IN F O R C IN G M IS S IO N I ,, . ,

SUPPORTED UNIT COMO/OP NET j FIRE DIRECTION NET # IFII
IOIRECT SUPPORT MISSIONI FM;

CORPS ARTY SURVEY CHANNEL 151 FIRE DIRECTION NET #2 JF21

CHAPARRAL/VULCAN jC/V FN COMO/OP NET FIRE DIRECTION NET m3 JF31

,VARTY CO.O/,RIE DIRECTION NET 01 (IJ AF T AIR DEFENSE NET

DIVARTY COMOIFIRE DIRECTION NET m2/ CF2) RITT

(ONLY FOR TACTICAL, NUJCLEAR MISSIONII

155mm SELF-PROPELLED BATTALION RADIO NET STRUCTURE

235.,78, R.2 (5-12)

Figure 4-2. FA battalion (155mm) CP radio structure.
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FA FA BN CUR/SOC ADSEC

f DIRECTION NETS (FM) Fl, F2, F3
2359176W R.2 (5-13,14)

Figure 4-3. FA battalion (l55umm) internal radio nets

38



BN CDR D-
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2. DIRECT SUPPORT BATTALIONS ARE NORMALLY
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_ll r IISI*
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TELEPHONE AND CIRCUIT DISTRIBUTION DIAGRAM DIRECT SUPPORT BATTALION
2359/78W R.2 (5-16)

Figure 4-4. FA battalion (155mm) wiring structure.
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5. 8" FIELD ARTILLERY BATTERY CP CONFIGURATION AND C3 STRUCTURES

5.1 Mission and Deployment Concept
The battery is an element of the 8" battalion, has the

mission to provide general support (GS) to the division area of operations,

and its CP can be deployed anywhere in the division area. The 8" battery

CP is a facility for the commander and his staff to command and control the

firing sections and support platoon of the battery. However, the primary

function within the CP configuration is to provide a fire direction center

(FDC) for control of the four artillery launchers.

5.2 CP Configuration
Figure 5-1 is a geographical layout of the CP and Table 5-1

is a glossary of abbreviations associated with the configuration. All dis-

*cussions about the 155mm battery apply to the 8" battery and all supporting

data is provided in C3 structures at the end of this chapter.

5.3 C3 Structures

The following C3 structures are provided in tables and figures

to assist in analysis:

(a) CP Personnel and Equipment List

(b) CP Radio Structure
(c) Wiring Structure

(d) Wire Distribution

(A
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Table 5-1. Glossary of terms for Figure 5-1.

AD Air Defense

BN Battalion

BOC Battery Operations Center

BTRY Battery

CF Command/Fire Direction

COMD Comand

DIVARTY Division Artillery

FA Field Artillery

FD Fire Direction

FDC Fire Direction Center

LCHR Launcher

M Meters

RATT Radio Teletype

Note: Shaded area is center of activity for command and control.

2359/78W
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EXTERNAL INTERNAL

DIVARTY COMMANO/FIRE DIRECTION NET I CFl Q COMMANDIFRE DIRECTION NET (CFI

REINFORCED BN COMMANO/FIRE DIRECTION NET ICF) (F M_ FIRE DIRECTION NET

CORPS ARTY SURVEY CHANNEL(Sl FM Q AIR DEFENSE NET
CHAPARRAL/ VULCAN COMO/OP NET F 8-INCH

SELF-PROPELLED

GENERAL
DIVARTY COMMANO/FIRE DIRECTION NET '2 ICF21 SUPPORT

BATTALION

8-INCH SELF-PROPELLED GENERAL SUPPORT BATTALION RADIO NET STRUCTURE

THE FA BATTERY (8") IS REQUIRED TO PROVIDE TERMINALS FOR ENTERING
THE BATTALION (FM), CF, FD, AND AD NETS (DESCRIBED ABOVE AS INTER-
NAL NETS TO BN). THE BATTERY ALSO HAS ITS OWN CF FM NET FOR
COMMAND OF ITS COMPONENTS AND ITS OWN RATT TERMINAL TO ENTER
DIVARTY CF 2 NET.

2359/78w R.2 (5-13)

Figure 5-2. FA battery (8") CP radio structure.
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Figure 5-3. FA battery (8") wiring structure.
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6. 8" FIELD ARTILLERY BATTALION CP CONFIGURATION AND C3 STRUCTURES

6.1 Mission and Deployment Concept
The battalion is an element of the Division Artillery, has

the mission to provide general support (GS) to the division area of operations,

and its CP is usually deployed near the Division Artillery CP or the Division
TAC CP. The 8" battalion CP is a facility for the commander and his staff

to command and control three firing batteries and one service battery.
However, the primary function within the CP configuration is to provide a

fire direction center (FDC) for directing the fire of its FA batteries.

6.2 CP Configuration

Figure 6-1 is a geographical layout of the CP and Table 5-1

* is a glossary of abbreviations associated with the configuration. All

discussions about the 155mm battalion applyto the 8" battalion and all

supporting data is provided in C3 structures at the end of this chapter.

6.3 C3 Structures

The following C3 structures are provided in tables and figures

to assist in analysis:

(a) CP Personnel and Equipment List

(b) CP Radio Structure

(c) Internal Radio Nets

(d) Wiring Structure

(e) Wire and Cable Distribution
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Table 6-1. Glossary of terms for Figure 6-1.

AD Air Defense

ARTY Artillery

BN Battalion

BTRY Battery

CDR Commander

CF Command/Fire Direction

COMD Command

C/V Chaparral/Vulcan

DIVARTY Division Artillery

DS Direct Support

FD Fire Direction

LDR Leader

M Meters

OP Operations
RATT Radio Teletype

REINF Reinforcing

S2 Staff (Intelligence)

S3 Staff (Operations)

- SVC Service

SWBD Switchboard
o

Note: Shaded area is center of activity for command and ccntrol.

2359/78W
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EXTERNAL INTERNAL

DIVARTY COMMANO/FIRE DIRECTION NMET JCFJ ) ( COMMANO/IRE DIRECTION NET (CF)

REINFORCEo IN COMMAN(OIRE DIRECTION NET ICFI FIRE DIRECTION NET

CORPS ARTY SURVEY CHANNELISI F AIR DEFENSE NET

CHAPARRAL/VULCAN COMO/OP NET 8 -INCH
SELF-PROPELLED

GENERAL
DIVARTY COMMANO/FIRE DIRECTION NET w2 ICF2) T SUPPORT

BATTALION

8-INCH SELF-PROPELLED GENERAL SUPPORT BATTALION RADIO NET STRUCTURE

235n08W R.2 (5-13)

Figure 6-2. FA battalion (8") CP radio stricture.
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SN CDR 0oN c0 0- tO.._

Si0
S4 N

SVC BTRY COMMAND FOC

CDR HHB SWITCHBOARD SWITCHBOARD
C-E OFF

SURV SEC
" MED SEC

RATT STN Q.

REINF ATTACH DIV FA UTRY OIVARTY RuM ATTACH A 8I II
OR UNITS ARTY 8OC TOC ON UNITS ITRY OTR TY I
CO FOC FOC FOC
CUD CUDFC CF

SwiD Woo

OP/FOC

-- S2/S3

-0 CHIEF/CMPT
* _____-, ___ Sw SIUUN, m ?*L'C*~'

0 A BTRY CMPT

0 B BTRY CMPT

C ITRY CMPT

TELEPHONE AND CIRCUIT DISTRIBUTION DIAGRAM
3GENERAL SUPPORT BATTALION

:35,/7ewR.2 (5-I15)

Figure 6-4. FA battalion (8") wiring structure.
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7. DIVISION ARTILLERY CP CONFIGURATION AND C3 STRUCTURES

7.1 Mission and Deployment Concept

The Division Artillery is an element of the Division and its

Headquarters and Headquarters Battery has the mission to direct and coordi-

nate operations of the Division Artillery and attached units and to primarily

provide facilities for control of three 155mm FA battalions and one 8" FA

battalion. The CP consists of a tactical operations center (TOC), additional

staff and weather support facilities at a nearby main CP, and a remote
command signal center. The main CP is located in the center of the division

area between the division main command post and its maneuver brigade command

posts. The center of activity is at the TOC where the division counterfire

function and field artillery support for the combined arms team is managed.

7.2 CP Configuration

Figure 7-1 shows a geographical layout of all three CP ele-

ments and Table 7-1 is a glossary of abbreviations associated with the CP

configuration. There is a separation of 100 meters between the TOC and

the main CP to isolate C3 activities and a separation of 4 kilometers

between the main CP and the remote signal center to reduce congestion and

provide an improved EW environment for C elements. This distance of 4 KM
is probably the maximum separation allowable due to CP displacement objectives

(30 Minutes).

7.2.1 Radio Enhancements
A radio wire integration (RWI) station is used at

the main CP location, a radio retransmission station is used at the

signal center location, multichannel radio terminals are used at the

signal center, and multichannel multiplex terminals are used at both the

signal center and main CP. Of special note is use of the multichannel
radio relay terminal (TRC-113) as a radio terminal when the multichannel

multiplex terminal (TCC-65) is employed.

5
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Table 7-1. Glossary of terms for Figure 7-1.

ADMIN Administrative

ARTY Artillery

BN Battalion

Cl Command #1

CF Command/Fire Direction

COMD Command

CP Command Post

DIVARTY Division Artillery

DISCOM Division Support Command

, DIV Division

DS Direct Support

GS General Support

INTEL Intelligence

KM Kilometers

LDR Leader

LOG Logistics

M Meters

MC Multichannel

METRO Meteorlogical

MSG Message

MUX Multiplex

OPS Operations

PLT Platoon

PU Power Units

RATT Radio Teletype

RETRANS Re-transmission

RWI Radio-Wire Integration

SIG Signal

SWBD Switchboard

TAC Tactical

TOC Tactical Operations Center

TTY Teletype

Note: Shaded area is center of activity for command and control.
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7.2.2 Wiring Enhancements

Integration of wire and radio provides flexibility for tele-

phone users at the TOC to contact mobile radio subscribers through the RWI,

station. Also, an improved manual switchboard (SB-3082) was used at the TOC

to provide faster service than is normally available (if an SB-22 were used).

The use of a multiplex terminal at the Main CP reduces the

radio requirements in that area since it is remotely connected to the systems

at the signal center using carrier cable (CX-11230) and unattended repeaters

(TD-206). The cable combiners (TD-754 or TD-204) in the TRC-145 and TRC-113

provide the power for up to 39 of these repeaters (40 miles). Then, an

attended repeater is required.

* A patching central is provided in a shelter (TSC-76) at the

* signal center and all circuits from the multichannel radio terminal (TRC-145)

are terminated over 26-pair cable and controlled at the patching facility.

Some of these circuits are routed from the patching central to a multichannel

multiplex terminal (TCC-65) over 26 pair cable then changed to a 12 channel

cable carrier system and routed to another multichannel multiplex terminal

(TCC-65) at the main CP. Three other 12 chantiel carrier systems are routed

directly from the multichannel multiplex terminal (TCC-65) at the signal

center to the multichannel multiplex terminal at the main CP, bypassing the

patching central at the signal center. This technique provides for much

faster set up time and saves three sets of multiplex equipment at the signal

center TCC-65. Any circuits requiring patch through from the TRC-145 system

to the TRC-113 system can be performed at the loop side of the CV-1548 (sig-

nal converter) at the TCC-65 (multichannel multiplex terminal) in the main

CP. In effect, the TCC-65 at the main CP is used as a "long local" extension

of the command centers at distant ends of the TRC-113 systems (Division Main

and Division Support Command). An order wire is provided over WD-l wire

between thepatching central and the TRC-113 whereas an order wire (channel

12 for communications system control) is provided from the patching central

to Division Main and Division TAC CP over the TRC-145 multichannel system.
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Lastly, the order wires to the Division Support Command (DISCOM) and the

Corps Area Signal Center (CASC) are over channel 12 of the multichannel

systems from the TCC-65 at the main CP through the TRC-113 at the signal

center.

There are WD-l wires going directly from the teletype central

of the main CP to the local TCC-65, terminating in the appropriate CV-1548.

Also, there are WD-l wires terminating in the SB-3614 for trunks from

battalions who require common user service from their SB-22 manual switch-

boards. This is where the manual and automatic voice switching system is

integrated, using a TA-955 DTMF pad at the SB-22s for the switchboard operator

assistance required in dialing for a 2-wire user at battalion and below.

The 26 pair cable is used to carry 2-wire and 4-wire circuits,

being controlled and patched at a J-1077 terminal box. However, some

j. assemblages do not have 26-pair connectors as an integral part of their

shelter. Therefore, a 15 foot stub of 26 pair cable is required to break

out the physical pairs to connect into CP carriers and command switchboards.

As a convention in all CP configurations, a 26 pair cable

stub carries either WD-l (2-wire) or WF-16 (4-wire) lines and does not

carry both WD-I and WF-16 lines so as to aid in determining the types of

lines for analysts to trace when conducting distribution studies. This may

also become a practice in field applications particularly for connectivity

at the SB-3614 since lines 1 to 18 are for 4-wire, 19 to 30 are for 2-wire,

and there is no simifar coding for 26 pair cable.

7.2.3 Technical Control

Technical control is provided at a sheltered configuration

(TSC-76), terminal boards (TA-125 for WD-l only and J-1077 for WD-l, WF-16,

and 26 pair cable), and the loop side of CV-1548 signal converters at the

TCC-65 at the main CP (for local teletype and long haul circuits patched

from the TRC-145 to the TRC-113). The teletype signals are available on

2-wire circuits and are at voice frequency, having been converted from DC byP[1
a frequency shift keying device (TH-22) at the teletype central (TSC-58).
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7.3 C3 Structures

The following C3 structures are provided in tables and figures

to assist in analysis:

(a) TOC Personnel and Equipment List

(b) Main CP Personnel and Equipment List

(c) Signal Center Personnel and Equipment List

(d) Radio Nets for Division and Above

(e) DIVARTY Radio Net Structure

(f) CMD/FIRE Direction Radio Net

(g) Miscellaneous Internal Radio Nets

(h) Wiring Structure

* (i) Command and TOC Switchboard Trunking Allocation

(j) Multichannel Circuit Allocation

(k) TOC Wire and Cable Distribution

(1) Main CP Wire and Cable Distribution

(m) Signal Center Wire and Cable Distribution

62
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Table 7-5. Divarty radio nets for division and aoove.
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EXTER INTERNAL

DIVI SION
DIV COMB/OF NET FM ARTILLERY FM IVARTY COMO/FIRE NET ICF]

AADI INTEL NET A WARTY CFI NETDIV ~ INE NETR~F2E

DIV O NELT ADVRYCM/NE E

Dlv ADUN/LOC NET

CORPS ARTY FO NET

CORP ARTY SURV CHAN

0i

DIVISION ARTILLERY RADIO NET STRUCTURE

2359n"8W R.2 (7-7)

.P,

Figure 7-2. Divarty radio net structure.
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TGT ACO NBTRY N
CDR

FA BN SURVEY C-i
CDR ATCH 0 OFF MET kEAMIT

REINFSEC

DIV COMO/OIP

!~NTM WATYM E Fk

DIVISION ARTILLERY COMMAND/FIRE DIRECTION NET (FM)

DIVARTY SINGLE CHANNEL RADIO

Single channel radio usually satisfies initial needs for basic
communications. The division artillery operates in the single
channel nets shown in the illustration.

Radio sets must never be arranged so that split operations,
dispersion of assets, and other electronic signature-reducing
techniques are hindered. Radio set installation and physical
TOC organization must provide for an adequate degree of flexi-
bility. Specific stations in internal divarty radio nets are
shown on this page and the next page.

2359178W R.2 (7-8)

Figure 7-3. Divarty CMD/Fire direction radio net.
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Figure 7-4. Divarty miscellaneous internal radio nets.
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8. DIVISION TAC CP CONFIGURATION AND C3 STRUCTURES

8.1 Mission and Deployment Concept

The Division TAC CP is an element of the Division and is a

facility for the commander and staff to command and control elements of the

division. Primary functions are:

(a) Obtaining and acting on combat information and intelli-

gence of interest to the commander fighting the present

battle

(b) Control of maneuver forces

(c) Control and coordination of all immediately or near-

immediately available fire support means

" (d) Coorination of immediate use of airspace and air defense

* operations in the forward area

(e) Continually assessing the priorities of the immediate

battle and providing direction as appropriate.

The CP is located well forward in the main battle area in

close proximity to the brigade CP whose operation is most critical to accomp-

lish the immediate division mission.

8.2 CP Configuration

Figure 8-1 shows a geographical layout of the CP and Table 8-1

describes the CP elements. The tactical operations center contains the com-

mander and staff as well as terminal, switching, and tech control facilities

for communications. In order to reduce the size of the operations center,

reduce the electronic signature, provide for improved cover and concealment

of C3 elements, and enhance line-of-sight radio requirements, a "radio park"

has been displaced one kilometer from the main CP. This one KM distance is

limited due to CP displacement objectives (15 minutes).

8.2.1 Radio Enhancements

One radio system which has not been previously discussed

is the use of a GRC-163 assemblage for multichannel communications to the al-

ternate TAC CP over FM/VHF radio (VRC-47). Using a multiplexer (TCC-70), the

system can accommodate up to four voice channels and two HDX teletype

channels. Since there is no link encryption, the voice channels are
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Table 8-1. Glossary of terms for Figure 8-1.

AD Air Defense

ALT Alternate

BN Battalion

COMD Command

CP Command Post

C/V Chaparral/Vulcan

DIV Division

INTEL Intelligence

KM Kilometers

M Meters

MC Multichannel

OPS Operations

PU Power Units

RATT Radio Teletype

RWI Radio-Wire Integration

SSB Single Sideband

SWBD Switchboard

TAC Tactical

TACP Tactical Air Control Party

TOC Tactical Operations Center

USAF United States Air Force

Note: Shaded area is center of activity for command and control.

2349/s6W

80



Table 8-1. Glossary of terms for Figure 8-1.

AD Air Defense

ALT Alternate

BN Battalion

COMD Command

CP Command Post

C/V Chaparral/Vulcan

DIV Division

INTEL Intelligence

* KM Kilometers

* M Meters

MC Multichannel

OPS Operations

PU Power Units

RATT Radio Teletype

RWI Radio-Wire Integration

SSB Single Sideband

SWBD Switchboard

TAC Tactical

TACP Tactical Air Control Party

TOC Tactical Operations Center

USAF United States Air Force

Note: Shaded area is center of activity for command and control.
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unsecure unless the telephone instrument has a security device (such as a

PARKHILL with wire line adapter). Also, the telephone instrument must use

2-wire operation (TA-312) to meet the electrical requirements of the built-in

telephone ringers in the TCC-70.

8.2.2 Wiring Enhancements

The teletypewriter sets in the GRC-122 RATT vehicle support-

ing the Corps Intelligence Net are not used. Therefore, a field expedient

splice is made before the teletype signal enters the radio modem and the TTY

is connected from the frequency shift keying device (TH-22) to the TCC-70

for transmission over the VRC-47. The same assemblage modification is made

on the GRC-122 at the TAC CP alternate, providing record traffic capability

between the two sites by optimizing the voice and TTY capabilities of the

GRC-122.

8.2.3 Tech Control Facilities

Terminal boxes (TA-125 and J-1077) are used for patching,

testing, and re-routing of circuits.

8.3 C3 Structures

The following C3 structures are provided in tables and figures

to assist in analysis:

(a) CP Personnel and Equipment List

(b) Radio Nets for Division and Above

(c) Command and TOC Switchboard Trunking Allocation

(d) Multichannel Circuit Allocation

(e) CP Wiring Structure

(f) Wire and Cable Distribution

* 4
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Table 8-3. Division TAC CP radio nets for division and above.

o~v USAF USAF C;ORPSr

DI V DIv DIV DIV Div A CORPS CORPS CORPS CORPS AR A RO

COMO. OP INTEL WEA TOC OP 'Iv I DLOG Como OP INTEL N ItL WA RE DIR SURVLN Er MET MET MET MET ME! LOG OOO N L IN L WA O OI SUV

T RAT T NET MET MET NET MET MET NET NET
IRAM IRAfTi IRATT, ,SSBI RATTI SSBI JUHFj IRATTI

DI

COR

MAINI___________ - -- C 'C
C2 Co * ' 10
MAIM, " o I I0 N
G? G4

oMAIN! I I
,AccP "A ' A _ A "A ";-1 A "O *C

DIV

OIVARTY S * j

0 :b A TI -o TACP

i" ~~~~MNV "( "'C

TAP T ACP

SOON c C S

AWN
'M ! I 0SIG ~

{ NGR'

;,sc ! [ "A LEGEND:

I ---- J'-

DISCOM - _. ____A-PROVIED BY DIV SIG BN..__ ____ "A,__"A B-PROVIDED BY CORPS SIG BOE.

ADA * C-PROVIDED BY USAF.
-t I OPROVIDED BY CBTI CO.Ew cc

OP
CEN - - NOTE: TWO IDENTICAL SETS OF C-E EQUIPMENT
MP ARE PROVIDED FOR THE DIVISION TACTICAL
CO "CO - _COMMAND POST BY THE DIVISION SIGNALoIV

!EAR A BATTALION.

COTI

R.2 (7-18)
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SEON BE 0 OPERATIONS ; " G31OP IMAINI

SECON IDIE ..- " ELEMENT CORPS TOC
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WIVARTY -o-( INTELLIGENCE o tGtCM&0(MACN (U()
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, ~RWI STA "" TAC ,",,
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SIG PLT LOR *.,-( COM6AT M to" owto .,o

SERVICE 0
- - - to G1,G4 IMAINIuo .. ,oo

SUPPORT
ELEMENT

DIVISION TACTICAL COMMAND POST SWITCHBOARD
& TACTICAL COMMAND POST SOLE-USER CIRCUITS

2359/78W 
R.2 (7-16)

*I

I.,

Figure 8-2. Division TAC CP wiring structure.
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9. MECHANIZED INFANTRY BRIGADE CP CONFIGURATION AND C3 STRUCTURES

9.1 Mission and Deployment Concept

The brigade is an element of the division and the CP is a

facility for the commander and staff to command and control three or four

mechanized infantry battalions and one or two armored battalions. As such,

it is a tactical command post similar to the Division TAC CP in that it is

not organized for additional admin/ logistics capabilities other than staff

monitoring of these functions as they relate to the subordinate battalions.

Other missions in the CP are:

(1) Coordination of preplanned Air Force and Filed Artillery missions

through the fire support element (FSE)

* (2) Interface through the FSE to the close air support and tactical air

* reconnaisance element of the USAF tactical air control party (TACP)

4which monitors and acknowledges receipt of immediate requests as

well as transmits disapprovals of immediate requests when neces-

sary.

The CP is located well forward in the battle area, usually

within line-of-site of the CPs of maneuver battalions, the DS FA battalion,

and possibly the Division TAC CP.

9.2 CP Configuration

Figure 9-1 is a geographical layout of the CP and Table 9-1

describes the elements of the CP. Rationale for a radio park is the same

as for the TAC CP.

9.2.1 Radio Enhancements

Uni-directional antennas have been installed for FM radios

in Division nets using WD-l wire and a resistor. The same type of antenna

has been installed for the RATT radios, modifying the bi-directional antenna

organic to the RATT set (GRA-50) and adding a resistor for directivity.

Lastly, a bi-directional antenna has been installed for an FM radio to net

with adjacent brigades (using WD-I wire). The absence of a resistor in this

field expedient antenna system will cause the bi-directional effect desired.
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Table 9-1. Glossary of terms for Figure 9-1.

ADJ BDE Adjacent Brigade

ANT-i Antenna called out as field expedient

bi-directional

BDE Brigade

BN Battalion

BTRY Battery

C - E Communications - Electronics

CHAP Chaparral

COMD Command

DIV Division

DS Direct Support

FA Field Artillery

FASC Forward Area Signal Center

FSE Fire Support Element

HQ(-) Headquarters less TOC and Signal

Support Elements

INTEL Intelligence

KM Kilometers

M Meters

MC Multichannel System

MNV Maneuver

OPS Operations

PU Power Units

PLT Platoon

RATT Radio Teletype

SWBD Switchboard

TACP Tactical Air Control Party

TTY Teletype

TOC Tactical Operations Center

USAF United States Air Force

Note: Shaded area is center of activity for command and control.
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9.2.2 Wiring Enhancements

The SB-3614 has both 4-wire (WF-16) and 2-wire (WD-l) trunks,

the 2-wire trunks being to battalions which have a manual switchboard (SB-22)

and a TA-955 DTMF Pad for operator assistance in dial-up for 2-wire (ring

down) users at battalion and below. This is the integration capability for

the manual and automatic voice switching networks.

9.2.3 Technical Control Facilities

Terminal boards (TA-125 and J-1077) are used for patching,

testing, and re-routing of circuits over WD-l, WF-16, and 26 pair cable.

9.2.4 Teletypewriter Enhancements

The frequency shift keying devices (TH-22) and telegraph-

*telephone signal converters (CV-425) of the teletypewriter central (TGC-30)

provides the required signalling (voice frequency) over the field wire.

Therefore, only 2-wire to 4-wire settings are required at the signal con-

verter (CV-1548) of the multichannel terminal (TRC-145).

9.3 C3 Structures

The following C3 structures are provided in tables and figures

to assist in analysis:

(a) CP Personnel and Equipment List

(b) CP Radio Structure

(c) Division, Air Force, and Field Artillery Radios Supporting

a Brigade

* (d) INTEL and COMD/OPNS Radio Nets

(e) ADMIN/LOG, RATT, and Section Radio Nets

(f) Wiring Structure

(g) Command and TOC Switchboard Trunking Allocation

(h) Multichannel Circuit Allocation

(i) Wire and Cable Distribution

93



UA*~ I. CLi -1 0

'm I. caO. f

4-3 U.La

0 cz L

,a~K

0 2=
- -i

-OM t1 -Ca -.

0* a.

w 0 co

- 0 - - 0

NZ 00 1O

Inn

o Z- LaL
U..La- a. ~ N~OU N ~ w

S.. LUJ - U~K -

La 0.
3.. A *~ Ut

0. ~~~ ~~~o Z0 - '0 0U ''-00
N V- 0 n NnUO NI

0.. n~a~ N~n - - La - N -94



ac U.

4J q

cm CA - .

C3 50

50 c'

InC

000

V- - -o -0 -*~ -
to. a ae.

U~ 0 flOcc
.. u w g

~ ~ CL
-U In.4 .

4.1 .0
C =lob

-.- ~~La95



4o

EXTERNAL INTERNAL

DIV oW NETa BRIGADE OE CONET NET

DIV TOCNET SO -DE INTELE NET

DIV INTEL NET FM OFRDE ADCBITL ME

DIV OP NET BDEAV% SEC NET

DIV INTEL NET A -DE RATT MET

DIV ADMI/LG NET

BRIGADE RADIO NET STRUCTURE

ADDITIONS: TACP - SSB/UHF (AIR FORCE NETS)
FA OS BN FSO -FM (FA CF NETS)
DIV WEATHER-FM (FROM CBTI CO)

DELETIONS: DIV ADMIN/LOG WET - RATT AND FM (LOCATED AT BDE TRAINS)

2359/78W R.2 (7-3)

Figure 9-2. Brigade CP radio structure.

96



DVUSAF jSAF CORPSDIV 010 DIV OIV DIV DIV INTEL ADMIN CORPS CORPS CORPS COP AIR AIR RIECON
'.> COMO OP INTEL WEA roc OP ET LG COMO OP INTEL INTEL WE& I UA

NET i NET I NETATi RA NET NE AT O T NET NET NET NET NET NE T
i fMI FMI SSB' PATRATT PRATTI IRATT SSSI PATTI ISB UHFI RATTI

DIV

G3 OP FFOC

I MAINI IA '~S
G2 CMAO - .
MAIMi so 0 0 * S O

GI GA

TAC CP 'A 'A 'A O

DIVARTY_______I. .

LEGENO:
A-PROVIDED BY DIV SIG BN.
B-PROVIDED BY CDRPS SIG BDE
C-PROVIDED BY USAF.
0-PROVIDED BY CBTI CO.
E-PRDVIDED BY OS FA BN

POE INTEL NET IFMI
NOTE 31 BDOE COMO OP NET IFMT

3IVARTY CF 4ET FM, S4 C E DIVAPTYCF 4FTFMI AS QP -

Svc STRY RETRANS

CDP NOTE 21
SN FIRE NOETS FTI F? OR F3 STNYC 8 OM , kfi I

PgOT( 4 FOC S2?S3 FSO AMMO CvNDOPEpM

PET COTP OFFSUVYCNE

a ~ ~ ~ ~ D :auoco ADpao NEmTc!FMIF

~OMt Ut~TPSC AT FtS AS TSAIP C aCIASI

AT FAM STROIIC CD

DINCOM /FR DIETON T (Ff) AN F AT()
2359/8W R. (7-1,5-13

Fiue -. iiso, i Fread ildatilryrdissuprtn
a O brgae

A D # \ o j m9 
7



~r O OTHE RS ONM

W COo BOE S

BRIGADE COMND/OPIERATON NET (FM)

238178 R.20 (7-3)V1 01 DR BC

Figre -4 Brgad ITELandCOD/ONS adoCnts

m NC F

CDR8
&V"SE



.. ., " -. #

AVN
SEC LOR

The brigade also operates in external
radio nets, and its single channel voice BOE INTEL
stations are provided from organic assets. AVN NET IFMI
Radio teletypewriter stations in external rets SEC OP
are provided by the division signal battalion. INCSJ
The diagrams on this page and the previous
page illustrate the details of the standard
brigade radio nets. "FM. AM. UHF. VHF

CAPABILITY IN ACFT

AVIATION SECTION OPERATIONS NET

SI/S4 F INS ATCH C T
T CDR UNIT MVR BN

TOC

COMM PIT
fNCSI

BRIGADE ADMINISTRATIVE/ BRIGADE RADIO TELETYPEWRITER NET
LOGISTIC NET (FM)

0 The brigade has no organic means to 0 Internal CP wire lines are installed by
enter the division's multichannel the brigade communications platoon. The
communications system. The forward distribution cable between the multichannel
communications company of the division terminals and the brigade CP is the
signal battalion provides multichannel responsibility of the division signal
terminal teams to each brigade. The terminal battalion. However, normal conditions often
teams establish a site in the vicinity of each demand that the brigade communications
brigade headquarters to terminate platoon assists signal battalion personnel
multichannel systems. Other teams set up as installing the distribution cable from the
a part of the forward area signal center multichannel site. This cable must be
i FASC) in the vicinity ofthe brigade trains. installed as the first priority wire link so that

sole-user circuits between the brigade TO('
and the division TOC can be activated.

2359/78W R.2 (7-4)

Figure 9-5. Brigade ADMIN/LOG, RATT, and AVN section radio nets.
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Figure 9-6. Brigade CP wiring structure.
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10. MECHANIZED INFANTRY BATTALION CP CONFIGURATION AND C3 STRUCTURES

10.1 Mission and Deployment Concept

The battalion is an element of a brigade and the CP is a

facility for the commander and staff to command and control three mechanized

infantry companies and one support company. Other missions in the CP area

include:

(a) Coordination of preplanned Air Force and Field Artillery missions

through the fire support element (FSE)

(b) Interface through the FSE to the USAF Tactical Air Control Party

(TACP) for initiation of immediate close air support and tactical

, air reconnaisance missions.

° The CP in located within radio line-of-sight of its maneuver

companies, the DS FA battery, and its parent brigade CP.

10.2 CP Configuration

Figure 10-1 shows a geographical layout of the CP and Table

10-1 describes the elements. Non-organic radios are supplied by the DS FA

Battery for the artillery fire support officer (FSO). Also, a radio central

is provided by the USAF for its TACP element. The radios used in the brigade

and battalion admin/logistics net are usually located at the battalion trains

and are not shown in the CP configuration. Also, the REDEYE section comd/op

net is not shown as it is not directly monitored at the battalion CP.

10.2.1 Radio Enhancements

All voice radios are remoted to the command operations center

(tent or covered area), omni-directional antennas (RC-292) are used for

internal radio nets, and field expedient (half rhombic) antennas are used for

external radio nets to brigade.

10.2.2 Technical Control Facility

A terminal board (TA-125) is used for patching and re-routing

of circuits.
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Table 10-1. Glossary of terms for Figure 10-1.

AT Anti -Tank

BDE Brigade

BN Battalion

BTRY Battery

C - E Communications - Electronics

CO Company

DS Direct Support

FA Field Artillery

FDC Fire Direction Center

FSO Fire Support Officer
HV Heavy

4

INTEL Intel aience

LOR Leader

M Meters

MNV Maneuver

MORT Mortar

OP Operations

OPS Operations

PLT PLatoon

PU Power Units

RATT Radio Teletype

SCTY Security

SPT Support

S2 Staff (Intelligence)

SURV Survey

TACP Tactical Air Control Party

USAF United States Air Force

Note: Shaded area is center of activity for command and control.

2359/78W
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10.3 C3 Structures

The following C3 structures are provided in tables and figures

to assist in analysis:

(a) CP Personnel and Equipment List

(b) CP Radio Structure

(c) Air Force and Field Artillery Radios Supporting a Man-

euver Battalion

(d) COMD/OPNS and ADMIN/LOG Radio Nets

(e) Fire Direction and Miscelloneous Radio Nets

(f) Wiring Structure

(g) Wire Distribution

1081 I D
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EXTE _ IMTEAUL

8K Cm/op WlT 1CO O/OP T W.
FN IWANRTRY M ap___________MET______

&E C HAWlED
SIM ATTEL NET 6AnAUG& STRUTU

"D ADTINS: AN-B FM/UF AIRFOR NET

MCE A~T NET ()SCNIT pLY mA/p NET

FIREO ION SNIT

DELETIONS: BDE ADMIN/LOG (FM),
REDEYE SEC-FM

2359o/78 R. 2 (5-8)

I

Figure 10-2. Maneuver battalion CP radio net structure.
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ON COMO/OP NET IFMJ

AIM BATTALION FIRE DIRECTION NET (FM)

* TOW
* SEC*

ARMOR N ONLY

SCT PT 

ASTFM'AMO N
VEN SGT

ON NCOMO/OP ON AOMIN/LOG GONSNOS

AIM BATTALION SCOUT PLATOON COMMAND/ AIM BATTALION SURVEILLANCE
OPERATIONS NET (FM) NET (FM)

AT 
TM NE IFMSEC RCN COMO/OPN MO / O P T E C1 M

NET IFMI

AT PIT REOEYE
IDA SEC

INCS) L0OR

ANTITANK PLATOON AIM BATTALION REDEYE SECTION

COMMAND/OPERATIONS NET (FM) COMMAND/OPERATIONS NET (FM)

2359/78W R.2 (5-10)

Figure 10-5. Maneuver battalion fire direction and miscellenaneous
internal radio nets.
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APPENDIX A

A. DIVISION COMMAND AND CONTROL STRUCTURES

The following division command and control structures are provided

to assist in analysis:

(a) Organizational Structure

(b) Fire Planning Structure

(c) Categories of Tactical Air Missions and Air Request Structure

10
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DIV LEVEL FIRE PLANNING

TAC FIRE SPT REQUIREMENTS MAN REQUEST FORTACon AIN AD DL F IR ES TOFEFSE CORPS FSE

TGT LANCE
DIV ARTY DATA CRPS

REQUESTS FC

71 ;AREINFORCING
TO J

~v -vDS UNITS

TARGETING/

ODAT

OGANIC/ATTACHED
GS/GSR/REINF ______

UNITS FLS BS
SOUND BASE 9T

EAN/MPQ4 UI
RADAR TARGETS UISRE'

2359/78W R.13 (2-56)

Figure A-2. Division fire planning structure.
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CATEGORIES OF TACTICAL AIR I-IISSIO14S

Tactical air missions are cate-

gorizea as preplanned and immediate.

PREPLANNED

Preplanned missions are those for
which a requirement can be forseen.
They permit detailed planning, inte- THEATER
gration, and coordination with the IRFORCE
ground tactical plan. Typical pre-
planned missions are preassault born- TACC ALCC
bardment and air interdiction of I 4
railways or roads. Preplanned mis-
sions are most desirable from the PreOPanned
standpoint of efficient utilization Request
because aircraft and munitions can XXX
be precisely matched to the target I L~
and complete mission planning can T"" ASC
be accomplished. T

. Pre~lanned

IMMlEDIATE Reqn

Immediate missions are those for [{ C [ z .
which specific target makeup and loca-
tion cannot be determined in advance. Monitors and
Air defense and close air support ] acknowledges
normally generate the greatest de- Preplanned ript.; tram- o
mands for immediate missions. Im- Requests mitsdi.
mediate missions involve launching i Proval only
ground alert aircraft, usinc air
alert sorties, and/or diverting air- .E TAC
craft from other missions. Immediate
strikes are typically employed to
meet unexpected enemy air attacks, Prepanned
to interdict fleetina surface tar- Requet
gets, or to provice additional fire
support to friendly ground forces. FS -

CLOSE AIR SUPPORT AND
TACTICAL AIR RECONNAISSANCE

CHANNELS

LEGEND
uee Intutm a.

-30 Request channel.

235W79W R.13 (2-62)

Figure A-3. Categories of tactical air missions
and air request structure.
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APPENDIX B

B. COMMUNICATIONS STRUCTURES

The following communications structures are provided in tables and

figures to assist in analysis:

(a) Types of Communications Equipment at Division, Brigade and Battalion

(b) Types of Communications Equipment at Battalion and Below

(c) Radio Features and Employment Concepts

(d) Division Multichannel System Structure and Features

(e) Division Radio Structure and Features

(f) Radio Wire Integration Features

(g) Division Teletype Structure and Features
(h) Division Wire and Cable Structure, Features, and Employment Concepts

I12
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Table B-I. Division single channel radio
net structure.

----------------------- '1 USAF USAf COftPS
iOv O I WIA OC OP OI INTEL AOMIN CORPS CORPS CORPS CORPS AIR AIR RECON

COMONOP INTEL WN A TOC OP COMO OP INTEL INTEL EA R A: R VL

NET NET NET NET NET RAP NET NET MET NET NET T NE URV L

IFMI IFMI IFM! SSBI RATTI RRAT! N RATTi PRATTi iRATTI NET NET NR TRAIT] R !!T ] S8 IRAT SS61 IUNiFI IRATTI

DIV
COR

GJ OP *A OC -C
,MAIN,

G2 CMIO .0 0D

• GI G4
* IMAINI "

* Ocp A A ' A 'A 0 C "C

. DIvARTY I * S s * *

8O( A SEE TACP TACP
3 EAI *A Asc C C

M111V TACP TACP
SN c c

CA, ACP yCP
SOON c

AV N 10 * I m

UNIT

SIG

ENGRII
8N "I'

FASC 
LEGEND:

IC' ,^ A-PROVIDED BY DIV SIG BN.OiSCOM A*
--- B-PROVIDED BY CORPS SIG BDE.

AoD A" I * C-PROVIDED BY USAF.
EN O 0-PROVIDED BY CBTI CO.

OP
CN- NOTE: TWO IDENTICAL SETS OF C-E EQUIPMENT
P ARE PROVIDED FOR THE DIVISION TACTICAL
CO

COMMAND POST BY THE DIVISION SIGNAL
0v *A BATTALION.
REAR

CSTI *

2359/78W R.2 (7-13)
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RADIO

Main Features:

-W1116s84 - caM Open*te While Mobile.
* Fast and can handle a large number of

mesages.
-Operate from ground to ground -

ground to air - air to air -- ground to
ship.

-Uses include -

Voice
Radiotelegraph ICW)
Radio Teletypewriter (RATT)
Multichannel

*' - Types of modulation it uses are -

* Amplitude Modulated (AM)
Frequency Modulated (FM)
Single Side Band AM (SS8)

Primary frequencies used are -

High Fr quency (F)
Very High Frequency (VHF)
Ultrahigh Frequency (UHF)
Super High Frequency (SHF)
Extremely High Frequency (EHF)

- Trananission paths include -

Ground Wave
Skywave
i.ne of Sight

Tropospheric Scatter

23Sg78W Figure B-3. Radio features. R.26 (3-8)
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Table B-2. Single channel radio employment concepts.

SUMMARY OF BASIC SINGLE CHANNEL TECHNIQUES

8 Assign frequencies as high as possible to VHF nets of forward units.

N Allocate alternate (spare) frequencies to encrypted nets of critical
importance and have all stations in the net use the alternate frequency
when jammed. If possible, use another transmitter to continue
operations on the jammed frequency.

* Select a frequency as close as possible to an enemy frequency. This is
called "frequency hugging," and is used when the enemy is jamming
you. This will cause him some intercept difficulty but primarily will cause
him to hesitate to jam since he may interfere with his own transmissions.

- U Use clear text brevity-list operations only if alternate frequencies are not
available and you have to communicate, and then only with an approved

*code. This technique narrows your bandwidth and slightly increases your
power output which may give you some advantage over the jamming

4signal.

U Train operators thoroughly in the recognition of common jamming
signals and imitative deception. Specific threat modulations to FM and
SSB voice nets are audio noise. wideband noise, and RF noise.
Asychronous frequency shift keying, keyed CW, and RF noise are used to
jam radioteletypewriter links.

* Change mode of operation to overcome interference. IMC can be heard
much easier than voice when signal-to-noise ratio is poor.

N Detune (a small shift in operating frequency) to decrease effectiveness of
spot jamming.

* Turn radios to high power when contact with the enemy is imminent so
that friendly transmissions are not overcome by the enemy's
transmissions.

* Operate all transmitters at lowest power until jamming is expereinced.
Then increase power to give better signal-to-noise ratio.

* Use abbreviated call signs, message abbreviations, brevity lists, and

nonaddressed messages to cut down on transmission time.

* Operate a free net as opposed to a directed net.

0 Take advantage of terrain masking and shielding by natural or man-made
,, objects.

0 Remote your transmitter whenever possible and insure that you are in a
4protected position.

H Use directional antennas to increase signal strength in the desired
direction and cut down on signal strength toward the enemy.

2359/78W R.27 (3-5)
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This appendix discusses the basic types of tactical antennas, and gives some field expedient
solutions to their being broken or damaged. These solutions are only temporary, but they will
help you get the message through.

Field expedient antennas sometimes provide a way to beat the enemy's Electronic Warfare
efforts. A field expedient bi- or uni-directional antenna can be used to prevent the enemy from
intercepting transmissions. If you use a whip antenna, you can expect the enemy to intercept
and locate your transmitter 73% of the time. If you use a horizontal, directional antenna, you can
eliminate his ability to locate you and reduce his probability of intercept to only 8% of the time.
(These figures apply to the PRC-77 radio, however, the same basic facts apply to all radios.)

When you fabricate an antenna, there is one important fact that you have to keep in mind-
the location of the station(s) you need to communicate with. Why? Because the direction and
distance are critical factors and the selection of the right type of antenna is important.
Basically, there are three types of antennas according to their directional characteristics. They
are-

OMNI-Directional ........................................ All directions

* BI-Directional ...................................... Any two opposite directions

* UNI-Directional ............................................... Any one direction

OMNI- WHIP 1
DIRECTIONAL

BI- -~s- OBE
DIRECTIONAL

U N I--HALFU I- THI$- IRHOMBIC
DIRECTIONAL

2359/78W R. 26 (M-l)

Figure B-4. Field expedient antenna employment concepts.
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MULTICHANNEL

Multichannel systems (or links)
are used to provide communications
for combat operations and tie units
into the area communications system.
Multichannel links make use of

multiplexing--a system of transmit-
ting snvral messai gvs over one
transmission path at the same time.
The transmission path can be either
radio or wire. '"' 1 .

: Main Features:

Meets increased demand for circuit
exuansnon.ls.

dCuts cable codt and miintenance.
"Can be extended e distance.

Strong Points:

-oIncreed circuits over single path.
• ! -Increaed range.

u lds up we k signals. C/
Add and drop circuits along system.

•Can be secured.

I a ss of ca b~le o r r i o pa th d ro s a lI ' G

- Large equipment reduces mobility -41oN \
Large power requirements

2 59/78W R.26 (3-11)

Figure B-6. Multichannel radio features.
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Table B-3. Multichannel radio employment concepts.

FRIENDLY TRANSMITTER

ENEMY IAMME\\

. FRUENDLY RECEIVER

•I

SUMMARY OF BASIC MULTICHANNEL TECHNIQUES

0 Site equipment to make optimum use of terrain to boost signals in the
desired direction while masking them from the enemy.

G Remote traffic over as many links as possible. This causes the enemy to
overextend his jamming capabilities.

* Use the least transmitter power possible when establishing links and use
increased power only to overcome interference.

N Use the frequency hugging technique. Plan to operate the equipment at a
channel adjacent to the enemy. This makes intercept difficult and hinders
the enemy's capability to jam since he may interfere with his own
transmissions.

* Avoid direct multichannel shots toward the FEBA.

. Limit orderwire conversations to necessary technical conversations

U Assign dual frequencies to both multichannel terminals.

* Provide secure voice capability, if possible, to the operators while t?-ey

are establishing the initial multichannel communications.

0 Use good single channel voice procedures while establishing
multichannel communications.

2359178W R.27 (3-7)
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Radio-wire integration stations
interconnect mobile radios to a
switchboard. From there the routing
goes to telephone subscribers.

Main Features:

Flexibility.

Strong Points:
*Emergency communications.
*Can connect widely separated facilities

* - Alternate routes.
-Initial communications.
*Effective during river crossing
operations.

0L

.P. Weak Points:
*Can't be totally secured without loop

security equipment.
-More vulnerable to jamming. inter-
caption. and deception.

*Located on high ground.
*Uses high power.
-Combines converations on radio and

landlines.

2359/78W R.26 (3-18)
Figure B-7. Radio-wire integration features.
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TAPE RELAY TRAFFIC DIAGRAM

X x X

UUFPAG ULIFPAF UUFPAE

XX Xx X

UUFPAB UUFPAJ UUFPAO

I: XX

MAIN

COPY NO. OF COPIES ACKNOWLEDGE.
152d SIG 8N POSITIVE
LOCATION 6.TC
DATE TIME OFFICIAL
APPENDIXa
TO ANNEX E 'S/ Actiont

TO OPOAD 12 -- tY6r) CTO

t 235978W ISTRISUTION A

Figure B-8. Division tape relay traffic diagram. R2 E6
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TELETYPEWRITER AND RADIOI
TELETYPEWRITER (RATT)

Teletypewriter provides a rapid
method of transmitting messages
over wire or multichannel circuits or
by radio (RATT). Messages are

received in the form of page copy or

paper tape.

WeaaPin:tues

Prase equpyn oeui mo re~

power~~Ston Pnomineanenhetssmpe

top Easy tocie "cur.

Figure B-9. Teletypewrierefeaturesabl26l(3-s2
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Wire and cable are some of the
most dependable means of AR
communications.

Main Features:
*Interconnects closely loate activities. -

Uwe field wire one cale telphoes
and switchboards to provide person-to-
person conversations.

*Joins teletypewriter terminals.
*Extends subscriber equipments from

multichannel terminals, and provides
transmission path for multichannel.

* Integrates with radio systems.

Strong Points:

*Rdue tot arbblt woofl meantehecthptireno
staio is mobilcossng.

Figureirable Wireeandscablepfeatures.
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APPENDIX C

C. MULTICHANNEL RADIO REFERENCE DATA

The following multichannel radio reference data are provided to

assist in analysis:

(a) The AN/TRC-145 System and Major Components

(b) The AN/TRC-113 System

(c) The AN/GRC-163 System and Major Components

!t
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Table C-I. Multichannel radio terminal set AN/TRC-145.

STATUS: STD-A; NSN: 5820-00-791-3365

REF: TM 11-5895-453-15

General Information

The AN/TRC-145 is an air- or vehicular-transportable radio terminal set.
It provides either two 6- or 12-channel cable terminals, or two 6- or 12-
channel line of sight PCM radio terminals for use in forward areas.

MAJOR COMPONENTS - - - ------- 1 Shelter S-390/TRC-145 (modified
S-250/G)

2 Radio Set AN/GRC-103
2 Converter CV-1548/G
2 Multiplexer TD-660A/G
2 Multiplexer TD-204/U or Multiplexer

TD-754/G
2 Security Equipment TSEC/KG-27

(a basic issue item)

Technical Characteristics

POWER REQUIREMENT -I- ------- 115V, 50 to 60 Hz, 3,200W (approx)
WEIGHT --------------- 670 kg (1,475 lb)
VEHICULAR REQUIREMENT ------- One 1-1/4-ton truck

235978W R.9 (4-104)
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Table C-2. Radio set AN/GRC-103 general information.

STATUS: STD-A; NSN: 5820-00-935-4931

REF: TM 11-5820-540-12

General Information
The AN/GRC-103 is a compact, transportable UHF-FM radio set which

provides facilities for multichannel transmission and reception of PCM
signals. It will accommodate up to 24 telephone channels when used with
appropriate PCM multiplex equipment. The multichannel radio system can
be secured by using Electronic Key Generator, TSEC/KG-27. In various
configurations, the AN/GRC-103 can be employed as radio terminals or
repeater stations.

DEPLOYMENT ------------- Division
MAJOR COMPONENTS ---------- Transmitter, T-983

Receiver, R-1329
Amplifier-Frequency Multiplier,
AM-4320
Amplifier Converter, AM-4316
Receiver-Transmitter Order Wire,
RT-773

ORGANIZATIONAL MAINTENANCE
TEST EQUIPMENT ---------- Multimeter, AN/URM-105

Frequency Converter, CV-2500/GRC
REMOTE OPERATION ---------- None
RETRANSMISSION ----------- Radio Repeater Set, AN/TRC-113
WEIGHT --------------- 212.5 kg (468 ib)
LIMITATIONS ------------ None
SECURITY DEVICE ---------- TSEC/KG-27
EQUIPMENT CONFIGURATIONS--

NOME\ AX/GRC-103 TD-660 TD-754/204 CV-1548 POWER L.NIT WEIGHT
A -X/>C-115 2 2 0 2 SF-1.5 MD 862.6 kg (1900 Ib)
AN/MRC-126 1 1 Optional I SF-1.5 MD 703.7 kg (1550 ib)

(2)
AN/C-127 2 2 Optional 2 SF-I.5 M 930.7 kg (2050 ib)

(2)
A'N:/TRC-1I3 3 0 Optional 0 PU-625/G 883.0 kg (1945 Ib)

(3)
AN/TRC-145 2 2 Optional 2 PL-625/G 976.1 kg (2150 Ib)

(2)

2350/7W R.7 (4-8)

139



Technical Characteristics
TYPE OF SERVICE ------------ 500F9 (designed for use with multi-

channel PCM equipment only)
FREQUENCY RANGE -- ----------- Band 1, 220 to 404.5 M9Hz

Band 11, 394.5 to 705 .9Hz
Band 111, 695 to 1000 MHz
Band IV, 1350 to 1850 MHz

FREQUENCY SEPARATION TRANSMIT TO
RECEIVE ----------------- 16.5 MHz

PLANNING RANGE- ------------ 80 km (50 mi)
NUMBWER OF CHANNELS- ---------- Band 1, 369

Band 11, 621
Band 111, 610
Band IV, 1000

POWER INPUT----------------------------15V ac, 47 to 420 Hz
POWER OUTPUT- ------------- 15 to 25W
ANTENNA ---------------- Combination of Mast AB-952/GRC-103 and:

AS-1852/GRC-103 - Band I
AS-1853/GRC-103 - Band 11
AS;-1854/GRC-103 - Band III

TUNNG-------------------------AS-3047( )/GRC-103 - Band IV

SQUELCH ---------------- None

Note: Band IV is developmental; it should be fielded in 1979.
The AN/GRC 103 with Band IV will replace Radio Set, ANIGRC-50.

5 RwceiveirTranarmtiir
Order Wire. RT-773

= Amnplifier Converner.

- Multiplier. AM-4320

Figure C-1. Radio set AN/GRC-103 technical characteristics.
2359/78W R.7 (4 -9)
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Table C-3. Signal converter CV-1548.

STATUS: STD-A: NSN: 5805-00-069-8795

REF: TM 1l-5d05-367-12

General Information

* The CV-1548/G converts 2-wire telephone circuits to 4-wire circuits for
, transmission over multiplex systems. A straight-through patch is provided

in the 4-wire mode. It also provides three signaling options. It converts
a 20 Hz ringing signal to 1600 Hz, and 1600 Hz to 20 Hz for two-way ringing.
It converts a dc closure to 1600 Hz, and 1600 Hz to a dc closure for
originate and terminate plug supervision on one-way ringdown trunks. It
also provides the option of no ringing signal conversion. The CV-1548/G is
used with the TD-352/U, TD-353/U, and TD-660/U multiplexers.

Technical Characteristics

NUMBER OF CHANNELS --------- 12; each channel operates independently
LOOP IMPEDANCE ----------- 600 ohms
LINE IMPEDANCE ----------- 600 ohms
POWER REQUIREMENT --------- 109 to 121V, 47 to 420 Hz, 60W
WEIGHT --------------- 24.5 kg (54 lb)

23591/7W R.9 (3-28)
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Table C-4. Muliplexer TD-660.

STATUS: STD-A; NSN: 5820-00-930-8079 (TD-660G)

STD-A; NSN: 5820-00-928-3382 (TD-660A/G)

REF: TM 11-5805-382-12

* General Information

The TD-660/G converts six or twelve 4-wire voice-frequency channels to
a TDM-PCM signal, and vice versa. The TD-660/G is used in nonsecure commu-

nications systems, and the TD-660A/G is used in secure communications
systems.

Technical Characteristics

NUMBER OF CHANNELS --------- 6 or 12

TYPE OF OPERATION - - ------- 4-wire, full duplex
TYPE OF MULTIPLEXING -------- Time division

TYPE OF MODULATION --------- Pulse code
CHANNEL BANDWIDTH --------- 300 to 3500 Hz
PULSE RATE:

6-channel ------------ 288 kHz

12-channel ----------- 576 kHz
LOOP IMPEDANCE ----------- 600 ohms, send and receive

LINE IMPEDANCE ----------- 900 ohms, send and receive
POWER REQUIREMENT --------- 109 to 121V, 50 to 400 Hz, 45W
WEIGHT --------------- 22.2 kg (49 lb)

2359/78W 
R.9 (3-10)
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Table C-5. PCM cable transmission interface

unit TD-754.

iI

STATUS: STD-A; NSN: 5820-00-930-8078

REF: TM 11-5805-383-12

General Information

The TD-754/G is a 6-, 12-, 24-, or 48-channel PCM cable transmission
interface unit. Its transmit section accepts TDM-PCM output signals from
a TD-2021/U, TD-660/G, TD-206/G, or from another TD-754/G, and processes the
signals for cable transmission. The receive section accepts a PCM signal
from a transmission cable, processes and retimes it. The TD-754/G provides
power for up to 39 TD-206/G's in the transmission cable.

Technical Characteristics

NUMBER OF CHANNELS --------- 6, 12, 24, or 48
TYPE OF OPERATION --------- Full duplex
TYPE OF MULTIPLEXING -------- Time division
TYPE OF MODULATION --------- Pulse code
PULSE RATE:

6-channel ------------ 288 kHz
12-channel ----------- 576 kHz
24-channel ----------- 1152 kHz
48-channel ----------- 2304 kHz

LOOP [E EDANCE ----------- 91 ohms

LINE I EDNCE ----------- 62 ohms
POWER RZQUIRE. NT --------- 109 to 121V, 47 to 420 Hz, 35W
','EIGHT --------------- 20.38 kg (45 ib)

2359/7OW R.9 (3-18)
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Table C-6. AS-1852 technical characteristics.

Antenna for Radio Set AN/GRC-103:

1. Description of Antenna:

Bands 1, 11 and III antennas have a common, variable-corner reflectorI
with a plug-in dipole element. The antenna AS-1852/GRC-103(V)(Band I) is
mounted on Mlast AB-952/GRC-103(V) and extension Kit NIK-1009/GRC-103(V).

2. Antenna Characteristics:

*Antenna Type AS-1852/GBC-103(V) for
* Band I, AS-185.3/GRC-103(V) for

Band HI and AS-1854/GRC-l03(V) for Band III
Band IV Antenna is currently under development
AS-1852/GRC-103(V) (Band I) consists of:

* Reflector AS-2150/GRC-103(V)
Element AS-2151/GRC-103(V)

AS-1853/GRC-103'(V) (Band II) consists of:
Reflector AS-2150/GRC-103(V)
Element AS-2194/GRC-103(V)

AS-1854/GRC-103(V) (Band 111) consists of:
Reflector AS-2150/GRC-1031(V)
Element AS-2195/GRC-103(V)

Corner Reflector Weight 24-3/4 pounds

Antenna Gain 7db at 2)20 M\l~z 14 db at 1350 MHz
10db at 400 M\U-z 18 db at 1850 MHz

12. 4db at 1000 M11lz

'Mast Type AB-952/GflC-103-)V) consists of Elevator
Assembly AB-1072/GRC-103(V%) and seven
5 feet 3 inches Mast Sections AB-1071/GRC-103(V)

Weight 98 pounds
Height 36-3/4 feet
FSN 5985-089-8993

Elevator Asse mbly AB-1072/GIIC-103(V) part of AB-952/GRC-103(V)
Weight 48 pounds
Height 5 feet :3 inches
FSN 59S5-09-6992

*2359/78W R.5 (2-10)
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Table C-7. AS-1852 deployment and cable assemblies.

Extension Kit ivfK-1009/GRC-103(V) used to extend the height
of the mast assembly from 36-3/4 feet to 52 feet

Weight 74 pounds
Height 15J feet
FSN 5985-179-7767

Maximum safe antenna height with Extension Kit 52 feet

Coaxial RF Cables: CG-3443/U (80 ft)
CG-3444/U (I ft 6 in)
CG-3444/U (3 ft 6 in)
CG-1040B/U (4 ft)

Cable Assembly CX-10762/U (5 ft)
CX- 10763/GRC-103 (V)

2359/78W R.5 (2-11)

.4•4

147



. ... . 4

Table C-8. Radio repeater set AN/TRC-113 description.

1. Description:

A radio relay repeater to extend the range of a radio circuit employing

two Radio Sets AN/GRC-103. It also contains one extra or spare Radio Set
AN/GRC-103. It may be used as a radio terminal to terminate three multichannel

radio circuits. It has been designed to be linked with Telephone Terminal

AN/TCC-65 by coaxial cable CX-11230.

2. Federal Stock Number:

5820-868-8211.

3. Major Components:

QTY NOMENCLATURE TYPE NO.

1 Shelter, Electrical Equipment S-335/TRC-113
(Modified S-250/G)

3 Radio Set AN/GRC-103(V)I

3 Multiplexer (Cable Combiner) TD-204/TD-754/G

1 Telephone Set TA-312/PT

1 Intercommunication Station LS-147/F1

4. Ancillary Equipment:

a. Power Unit (USATROSCOM)

1 ea Generator Set, Gasoline Engine, Trailer PU-625/G

Mounted (2 ea 3KW units mounted on 3/4-Ton
Trailer)

b. Transporter (USATACOM)

1 ea Truck, Cargo, 11 Ton M-715

c. AJir Conditioner (USATROSCOM)
(Currently authorized by DA for use in tropical areas.)

1 ea 18, 000 BTU Unit, Trailer Mounted FSN 4120-930-5700

2359r7aw R.5 (2-29)
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Table C-9. AN/TRC-113 characteristics.

6. Characteristics:

a. Physical

Dimensions - Refer to S-250/G Shelter on page 8-4.
Weight - 1,945 lbs (Including Shelter)

All operating components are housed in 11 Ton (S-250/G) Shelter. The shelter
is fully insulated and weatherproofed and contains ports for use of an air-
conditioner (when authorized). Equipment racks housing electronic components
are secured to the walls and floor. Storage areas and mounting fixtures are.
provided for spares and accessory items. Power and signal wiring is housed
in ducts. The assemblage can be transported by air or ground vehicle.
Normally, the assemblage is intended for operation while mounted on the
transporter truck. The transporter truck also tows the power unit trailer on
which are mounted power supplies, cable on reels, fuel cans and additional
accessory items for use with assemblage.

b. Technical

Input Voltage 115 Volts, 50-60 Hz, Single Phase
Power Consumption 2,975 Watts
Local Communications Facility TA-312/PT and IS-147/F1
Multiplexing Time Division (TDM)
Modulation:

Multiplexer Pulse Code (PCM)
Radio Frequency (FM)

Radio:
Frequency Range 220-404.5 MHz (Band I)
Range (Distance) 20 Miles
Power Output 25 Watts

7. Concept of Employment:

Provides complete radio repeater facilities with spare radio for backup.
The spare radio when connected to its antenna may be used for swing shots or
as a third radio terminal when connected by coaxial cable to PCM multiplexing
equipment located in Telephone Terminal AN/TCb-65. Patch panels are provided
with the AN/TRC-113 for switching to either repeater or terminal mode and to
utilize the spare radio and cable combiner equipment. As a split terminal, it will
be used with the AN/TCC-65 at the Command Post of Infantry, Armored, and
Mechanized Divisions.

2359178W R.5 (2-30)
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Table C-1O. Telephone terminal AN/TCC-65 description.

1. Description:

A quad 12-channel multiplex telephone terminal used to provide secure or
nonsecure multiplex terminal or repeater facilities.

2. Federal Stock Number:

5805-156-436P

3. Major Components:

1 Shelter, Electrical Equipment S-333/TCC-65
(Modified S-250/G)

4 Multiplexer TD-660A/G
4 Multiplexer (Cable Combiner) TD-204/TD-754/G
4 Converter, Telephone Signal CV-1548/G

*4 Electronic Key Generator TSEC/KG-27
1 Intercommunication Station LS-147/F1

4. Ancillary Equipment:

a. Power Unit (USATROSCOM)

I ea Generator Set, Gasoline Engine, Trailer PU-628( )/G
Mounted (2 ea 3 KW units on 3/4-Ton Trailer)

b. Transporter (USATACOM)

1 ea Truck, Cargo, i4 Ton M-715

c. Air Conditioner (USATROSCOM)
(Currently authorized by DA for use in tropical areas.)

1 ea 18,000 BTU Unit, Trailer Mounted FSN 4120-930-5700

*Has provision for mounting optional security equipment.

2359/78W R.5 (2-33)
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Table C-l. AN/TCC-65 characteristics.

5. Appropriate Literature:

TM 11-5805-371-14
TM 11-5895-458-14 (Systems)

6. Characteristics:

a. Physical

Dimensions - Refer to S-250/G Shelter on page 8-4
Weight - 2,465 lbs (including Shelter)

All operating components are housed in a 1- Ton (S-250/G) Shelter. The shelter
is fully insulated and weatherproofed and contains ports for use of an air conditioner

* (when authorized). Equipment racks housing electronics components are secured
* to the walls and floor. Storage areas and mounting fixtures are provided for

spares and accessory items. Power and signal wiring is housed in ducts. The
assemblage can be transported by air or ground vehicle. Normally, the assemblage
is intended for operation while mounted on the transporter truck. Tba transporter
truck also tows the power unit trailer on which are mounted generators, cable
on reels, fuel cans and additional accessory items for use with the assemblage.

b. Technical

Input Voltage 115 Volts, 50-60 Hz, Single Phase
Power Consumption 2944 Watts
Local Communication

Facility TA-312/PT and LS-147/F1
Multiplexing Time Division (TDM)
Modulation:

Multiplexer Pulse Code (PCM)

7. Concept of Employment:

Used in Division to extend circuits from a Command Post to a remote Radio
Terminal AN/TRC-113. Assemblage may be used with Coaxial Cable CX-11230
to link up with Radio Terminal equipped with Radio Sets AN/GRC-103.

8. Improved Operation Capabilities Over Previous Types:

1% This telephone terminal when used with Radio Repeater Set AN/TRC-113
partially replaces the AN/MRC-69. It is capable of handling a larger volume of
traffic and by using the new Time Division Multiplexing-Pulse Code Modulation
equipment improves the quality of the transmissions. Also, the terminal has the
optional capability of making the system secure.

...239/7 R.5 (2-34)

151
/.



Table C-12. Radio terminal set AN/GRC-163
general information.

STATUS: STD-B; NSN: 5820-00-054-3324

REF: TM 11-5820-713-15

General Information
The AN/GRC-163 is a compact, transportable, multichannel VHF-FM

radio terminal set used in point-to-point radio circuits. It can pro-
vide four voice and two teletypewriter channels plus an orderwire circuit.
Four telephone ringers are built into the AN/TCC-70. Although the RT-524
can provide a secure single voice channel, current tactical bulk encryption
devices are not compatible with the AN/TCC-70; therefore, this system
cannot be operated in a secure mode.

DEPLOYMENT ------------- Infantry division
MAJOR COMPONENTS ---------- Receiver-Transmitter, RT-524

(modified)
Receiver, R-442 (modified)
Telephone Carrier, AN/TCC-70
Power Supply, PP-2953B/U

ORGANIZATIONAL MAINTENANCE
TEST EQUIPMENT ---------- Multimeter, AN/URM-05

REMOTE OPERATICN ---------- None
RETRANSMISSION ----------- None
WEIGHT --------------- 105.1 kg (231.5 lb)
LIMITATIONS ------------ Nonsecure voice operation
SECURITY DEVICE ---------- None
EQUIPMENT CONFIGURATIONS ------ None

2359178W R.7 (4-10)
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Technical Characteristics

TYPE OF SERVICE ---------- 40F9 (multichannel system)
FREQUENCY RANGE ---------- 30.00 to 75.95 MHz
FREQUENCY SEPARATION TRANSMIT TO
RECEIVE ------------- Vehicular whips, 10 MHz

Fixed, with antennas 30.50 m
(100 ft) apart, 3 MHz

PLANNING RANGE ----------- 8 to 41 km (5 to 25.5 mi)
NUMBER OF CHANNELS --------- 920
POWER INPUT - - ---------- 115V ac, 50, 60, or 400 Hz or

230V ac, 50 to 60 Hz
POWER SOURCE ------------ 1.5 kW Generator Set, SF-1.5 MD
POWER OUTPUT ------------ Low, 3W

High, 35W
ANTENNA -------------- Two log periodic, AS-2169/G or

* Two 3.05 m (10 ft) Whip, AS-1729
* TUNING --------------- Detent

SQUELCH -------------- 150 Hz tone and noise

Po. cAa

2359/78W Figure C-4. AN/GRC-163 technical characteristics. R.7 (4-11)
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Table C-13. Multiplexer TCC-70 description.

STATUS: STD-B; NSN: 5805-00-933-6653

REF: TM 11-5805-413-12

General Information

The AN/TCC-70 is a lightweight, tactical, frequency division multiplex

equipment. It is used in conjuncrion with the AN/VRC-12 series of radios.

External voice-frequency telegraph terminals such as the TH-5/TG or the

TH-22/TG must be used for teletypewriter circuits.

Technical Characteristics

NUMBER OF CHANNELS --------- 4-voice frequency, 1 orderwire and
2 teletypewriter

TOTAL TRANSMISSION BAND!IDTH - - - - 0.3 to 20 kHz

LINE SIDE OPERATION -------- 4-wire full duplex

LOOP SIDE OPERATION -------- 2- or 4-wire voice circuits, duplex
or half-duplex teletypewriter

MAXIMUM MODULATION RATE -i----- 100 wpm (75 baud)

FREQUENCY SHIFT -I--------- 100 Hz
LINE IMPEDANCE ----------- 600 ohms, send and receive
LOOP IMPEDANCE ----------- 600 ohms, send and receive

POWER REQUIREMENT --------- 22 to 35V dc

WEIGHT -i- - ---------- -- 11.8 kg (30 lb)

235g/79W R.9 (2-16)
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APPENDIX D

D. SINGLE CHANNEL RADIO REFERENCE DATA

The following single channel radio reference data are provided to

assist in analysis:

(a) The AN/VRC-12 family of radios

(b) The AN/GRC-142 and AN/GRC-122 Radio Systems and Major Components

1
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Jr -111v

AUTOMATIC MANUAL

RADIO SET RADIO SET

AN VRC-43 AN VRC-46

:RT-246 

R-2

MT-1029 --IMT- 1029

RADIO SET RADIO SET

AN VRC-12 AN VRC-47

* MT- 1898 MT-1029 MT- 1898 MT- 1029

RADIO SET RADIO SET

AN VRC-44 AN VRC-48

R-4"-4 RT-246 R42-42RT-524

MT-1 8 9 8  MT-1898 MT-1029 MT-1898 MT-1898 MT-1029

RADIO SET RADIO SEI

AN VRC-45 AN VRC-49

•RT-246 RT-246 RT -524 RT-524

MT -1029 MT - 1029 029 MT-1029

LEGEND-

RT-246 - MEDIUM POWER RECEIVER-TRANSMITTER. 10 PRE,

SET AUTOMATICALLY TUNED CHANNELS

RT-524 - MEDIUM POWER RECEIVER-TRANSMITTER.
MANUALLY TUNED

R-442 - AUXILIARY RECEIVER

2359/79W R.21 (3-6)
Figure D-1. Major components of the AN/VRC-12

family of radio sets.
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Table D-1. Technical characteristics of the AN/VRC-12
family of radio sets.

WEIGH T . . .- . . ..-. ..-.-- - - - - - - - 25 .5 kg (56 Ib ) , RT- 246
23 kg (51 ib), RT-524

LIMITATIONS ------------ An internal leak between the transmit
and receive circuits of the RT unit
prohibits the use of frequencies
33.40, 45.20, 56.50, and 67.80 M z.
Furthermore, frequencies separated
by exactly 5.75 or 23.00 M.{z will
cause mutual interference between RT
units located close together.

SECURITY DEVICE ---------- TSEC/KY-8 or TSEC/KY-38
R4I 0?ZATTC':S U--- -------- in Us':g -
EQUIPMENT CONFIGURATIONS--

, AT-912
or AB-15 or AB-558

NO0N RT-246 R-442 RT-524 C-2299 A.S-1729 w/.jT'r27A ELZ:ENTS
AN/VRC-12 1 1 0 0 1 0
AN/VRC-43 1 0 0 0 1 0
AN/VRC-44 1 2 0 0 1 1
AN/VRC-45 2 0 0 1 2 0
AN/VRC-46 0 0 1 0 1 0
AN/VRC-47 0 1 1 0 1 0
AN/VRC-48 0 2 1 0 1 1
AN/VRC-49 0 0 2 1 2 0

AN INCOMING CARRIER WVITH 150 H: TONE IS REQUIRED
BY RECEIVER SECTION TO DEACT,V,.TE SQUELCH
CIRCUITRY TRANSMITTER i50 H. OSCILLAhA

OPERATES 'HEN PT UNIT IS EvE2

NO SQUELCH OPERATION ,. PEJ'. EER SECTK N . NEW

-TRANSMITTER 150 H1CSC.-ATOR OPER;-TES, AHENA .......... .F

UNIT IS KEYEDOF

AN ~ CARRIER -S PECUIRED BY REC, Er

SECTION TO DEACtIVATE 5TJ'_-H *I. ~ o
TRANSMITTER 150 Ht DOES NOT OPERATE .','HtN
UNIT IS KEYED

NO SQUELCH OPERATION IN RFEiVE1 SEC7TION Of il
TRANSMITTER 150 -1 OSCII LAT01I QT ISA:ES P'iT
UNIT IS KEYED

General information on RT-246/VRC and RT-524/VRC

The RT~-246 is the receiver-cransmitter of Radio Sets, AN/VRC-12 and
$ AN/VRC-43 through -45. The RT-524 is the receiver-transmitter of Radio Sets,
* AN/VRC-46 through -49. Both models may be used in vehicular or fixed station

installation. The differences in the models are:

The K'-246 has 10 automatic presets and remote select/power capability.

The RT-52!. is equipped with a built-in loudspeaker.

2359n8W R.7 (1-13)
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_______ANTENNA BASE MP-68
STATUS: STD-A; NSN: 5820-00-497-8554 T -ATNAAEP

REF: TM 11-5820-348-15 1e 1

TAPE

MAST ASSEMBLY

.GUYPLATE (12 MAST SECTIONS
AS-35/TRC-7)

* GUYROPES

WIVEL
GROUND

GUYSTRAP

General Information W . BASE PLATE
GUY STAKE A T

The RC-292 is a general purpose, stationary, CORDCG-1O7/U UG-25G
ground plane antenna used to increase the
transmission/reception range of tactical FM
radio sets. The radiating and ground plane
elements must be of the proper length for a
particular operating frequency.

FREQUENCY RANGE ---------- 20 to 76 MHz
PLANNING RANGE ----------- Approximately twice the planning range

of a radio set using a quarter-wave
whip antenna

HEIGHT ERECTED ----------- 11.28 to 12.56 m (37 to 41.2 ft)
WEIGHT --------------- Approximately 15.9 kg (35 lb)

RC-292 ANTENNA SELECTION REQUIREMENTS
OPERATING ANTENNA TYPE OF ANTENNA GROUND PLANE TYPE OF GROUND PLANE
FREQUENCY SECTIONS SECTIONS USED SECTIONS SECTIONS

(MHz) REQUIRED AB- AB- AB- AB- REQUIRED AB- AB- AB- AB-
21/ 22/ 23/ 24/ 21/ 22/ 23/ 24/
GR GR GR GR GR GR GR GR

20-27.9 6 3 1 1. 1 18 3 1 1 1
27.9-38.9 4 1 1 1 1 15 2 1 1 1
38.9-54.4 3 0 1 1 1 12 1 1 1 1
54.4-75.95 2 0 1 0 1 9 0 1 1 1

235g/78W Figure D-2. Antenna RC-292. R.7 (1-22)
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NOMEN RT-662 AM-3349 MD-522 TT-98 TT-76 TT-4 AkI/GRA-6 WEIGRT
AN/GRC-122 2* 1 1 2 1 0 1 831.7 kS (1832 lb)
AN/GRC-142 1 1 1 1 1 0 1 769.1 kg (1694 lb)
ANIVSC-2 1 1 1 0 0 1 0 681.9 kg (1502 lb)
AN/VSC-3 1 1 1 1 1 0 0 661.0 kg (1456 lb)
*One BT-662 is used as a receiver oulv.

2359/78W R.7 (3-8)

Figure D-3. Major components of the AN/GRC-142
and AN/GRC-122 radio sets.
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STATUS: STD-B; NSN: 5820-00-402-2263 (AN/GRC-106)
STD-A; NSN: 5820-00-223-7548 (AN/GRC-106A) AM-3349/GRC-106

REF: TM 11-5820-520-12

General Information
The AN/GRC-106 is an HF, SSB radio set used primarily as a mobile

link in a communications network. It may also be used in fixed and
semifixed applications, and it has an AM mode to make it compatible

, with standard AM radio sets. The AN/GRC-106 is now being used as
• the basic radio set with all of the newer SSB radiotaletypewriter

configurations. The AN/GRC-106 and -106A are identical except that
the AN/GRC-106 uses a RT-662/GRC and the AN/GRC-106A uses a RT-834/GRC.
Current tactical speech security equipment is not compatible with the
AN/GRC-106; therefore, secure voice is not a mode of operation. The
AN/GRC-106 is replacing Radio Set, AN/GRC-19.

DEPLOYMENT ------------- Division through COMMZ
MAJOR COMPONENTS ---------- RT-662/GRC or RT-834/GRC

Radio Frequency Amplifier, AM-3349
Antenna; Vehicular Whip or AN/GRA-50

ORGANIZATIONAL .MAINTENANCE
TEST EQUIPMENT ---------- Multimeter, AN/URM-105

Electron Tube Test Set, TV-7D/U
REMOTE OPERATION ---------- Using AN/GRA-6
RETRANSMISSION ----------- None
WEIGHT --------------- 58.1 kg (128 lb)
LIMITATIONS ------------ Nonsecure voice operation
SECURITY DEVICE ---------- None
EQUIPMENT CONFIGURATIONS ------ None

ISOLATOR. SHOCK
MX P/N 438904-1(21

MTj14/GRC.106

CROSSBAR. LONG
SM-C-508645(2)

2359/78w Figure D-4. Radio AN/GRC-106. R.7 (2-9)
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Table D-2. Air Force TACP communications central AN/MRC-108
technical data. AFCSP 100-98

COMMUNICATIONS CENTRAL

1. Functional Description. The AN/MRC-108 communications central is a completely mobile
communications facility including antenna and a power generator system mounted on an M- I5 I
4x4 utility truck. It provides ground-to-ground and ground-to-air communications utilizing
half-duplex voice operation with all four receiver-transmitters, as well as upper and lowCr
sideband and full break-in keying on CW with the 618T-3 HF receier-transmitter. Tl'e
equipment is capable of operating on any one of 33,780 channels: 28.000 on HF. 1360 on
VHF-AM. 920 on VHF-FM and 3500 on UHIF.

2. Technical Data:

a. Characteristics:

* Frequency Range

* Transmit HF 2.000 - 29.999 M lz
& VHF 116.000 - 149.975 MHz

Receive UHF 225.000 - 399.950 MHz
VHF-FM 30.000 - 75.0)50 MHz

Type of Antenna HF - 16' whip for mobile operation. Dipol,,. long-
wire, or 16 to 32' whip for stationary operation.

VHF - 437Z-1 antenna. vertical sleeve dipole type
with rigid construction.

UHF - AS-1404 PRC. vertical leevc dipole type
with rigid construciion.

Modes [IF - USB. LSB. AM (half duplex voice CO'
VHF - AM (half duplex voice)
UHF - AM (half duplex voice)
VIiF FM - FM (halfduplex voiL:c)

Tuning Method HF - Automatic
VI IF - Automatic
U1 IF - Auton1-.t1c
VIIF - FM - seinlautomatic

Receiver Tuning HF - 4 sec acrae. 8 ec max

Time. After VHF - 4 sec max K
Frequency Selection UIHF - 3 scc avcrage. 6 sec max

VtlF - FM - N,'A

Transmitter Tuning HF - 15 sec average, 2S sec max

Time, After VHF - 4 sec max I ,

Fre!que1icy Selection UlF - 3 sec average, h sec max

236978W VIIF- FM- N/A R.6 (3-28)
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Table D-3. AN/MRC-108 major components.

AFCSP 100-98 3-29

Output Power HF - 400 watts PP (SB or LSB). 125 watts aver
(AM or CW)

VHF - 30 watts (618M-IC)
UHF - 16 watts
VHF - FM 1.5 to 2.0 watts

Transmitter Dut

Cycle HF - continuous
VHF - continuous

UHF - 5 minute transmit, 10 minute receive
VHF - FM - continuous

Power Input +28 vDC. 100 amperes for complete system

* b. Principal Components:

HF Receiver - Transmitter Group 718F-2
Control, Radio Set 313V-1
Coupler, Automatic Antenna 490B-1
Coil, Antenna Loading 960D-I
Antenna, Whip 16 to 32'
Speaker/Amplifier 76F - 3
Hand Set H-33/PT

VHFIUHF Receiver - Transmitter Group 71 SM-2
Control, Radio Set VIIF 313V-3
Antenna. VHF 437Z-1
Control, Radio Set UHF 313V-4
Antenna, UHF AS-1404'PRC
Speaker/Amplifiers 76F-3, 2 ea
Hand Set H-33/rl , 2 ea
VHF-FM Radio Set AN/GRC-1 25
FM Antenna Mount MT-912/VRC
Hand Set H-138/U
Control Group AN/GRA-6, which permits remote control IIF, VIHF, UHF receiver-

transmitter groups op to 300'
Power Generating Systeni MK-486'MRC

3. Operationil Data:

a. Configuration. 'he ANMIC- 1OS is a se!f-cont.ined rohiL- uni, which ha. its own power
source. It may be operated in a mobile or stationary configtr~itioii. The trailer-mounted gasoline
en,_ne generator set. PU-130'\I. should he us-d whenever possible so as to relieve the strain on
the NI-151 vchicle engine. The communications compoicnts ina% be operated from the NI-151
batteries for a short period of tune if :ll other power .ources beconie di\.ibled. Separate control
and sinultancous operation of the four commtzucatlons groups is possible. limited only by
certain frequency combinations prome to interfcretne.

b. Int.-rface Capability. N'A.

2359/79W R.6 (3-29)
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APPENDIX E

E. RADIO WIRE INTEGRATION REFERENCE DATA

The following radio-wire integration reference data are provided

to assist in analysis:

(a) The GSA-7

(b) Connectivity Requirements

16

4

4
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STATUS: STD-A; NSN: 5820-00-543-1397

REP: TM 11-5135-15

General Information
The AN/GSA-7 is a small, lightweight electronic switching device used

to integrate FM radio equipment with local, push-to-talk telephone cir-
cuits (RWI). It permits the AN/GSA-7 operator to key the transmitter, and

* it automatically converts a 20 Hz telephone ringing signal to a 1600

Hz radio ringing signal and vice versa. Operation with the AN/VRC-12
family of radio sets requires the use of Cable Assembly, CX-7474/U.

DEPLOYMENT ------------- Division through COMMZ
MAJOR COMPONENTS ---------- Radio Set Control, AN/GSA-7

Cable Assembly, CX-7474/U
ORGANIZATIONAL MAINTENANCE

TEST EQUIPMENT ---------- Multimeter, AN/URM-l05
Electron Tube Test Set, TV-7D/U

REMOTE OPERATION --------- None
RETRANSMISSION ----------- None
WEIGHT --------------- 12.5 kg (27.5 ib)
LIMITATIONS ------------ Depends on radio set used
SECURITY DEVICE ---------- None
EQUIPMENT CONFIGURATIONS ------ None

Technical Characteristics

TYPE OF SERVICE T Voice
FREQUENCY RANGE ---------- 300 to 3500 Hz
PLANNING RANGE ----------- 16 km (10 mi), using Field Wire,

WD-l/TT
NUMBER OF CiANNELS --------- NA
POWER INPUT ------------ 22 to 30V dc or 115/230V ac, 50

to 400 Hz
POWER SOURCE ------------ Vehicle power system or any appro-

priate ac power source
POWER OUTPUT ------------ NA
ANTENNA -------------- None
TUNING --------------- None
SQUELCH -------------- None

2352/78W Figure E-1. Radio set control AN/GSA-7. R.7 (1-20)
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Figure E-2. RWI operations using the AN/GSA-i.
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APPENDIX F

F. RADIO REMOTE SET REFERENCE DATA

The following radio remote set reference data are provided to

assist in analysis:

(a) The AN/GRA-39 System

(b) The AN/GRA-6 System

167



S4.

STATUS: STD-A; NSN: 5820-00-949-9909

REF: TM U-5820-477-12

General Information
The AN/GRA-39B is a transis~orized, battery-operated remote control

system.

It provides:

0 Local and remote control facilities for various radio sets.

* Telephone service between local and remote sites.

* 3900 Hz ringing signal between local and remote sites.

0 Radio set transmission and reception from the local or remote control
unit.

DEPLOYMENT ------------- Division through COMMZ
MAJOR COMPONENTS ---------- Radio Set Local Control, C-2329/GR

Radio Set Remote Control, C-2328/GR
ORGANIZATIONAL MAINTENANCE

TEST EQUIPMENT ---------- Multimeter, AN/URM-105
REMOTE OPERATION ---------- Using C-2328/GR
RETRANSMISSION ----------- None
WEIGHT --------------- 9.6 kg (21.25 lb)
LIMITATIONS ------------ Depends on radio set used
SECURITY DEVICE ---------- None
EQUIPMENT CONFIGURATION ------ None

Technical CHaracteristics
TYPE OF SERVICE ---------- Voice
FREQUENCY RANGE ---------- 300 to 3500 Hz
PLANNING RANGE ----------- 3.2 km (2 mi), using Field Wire,

WD-l/TT
NUMBER OF CHANNELS --------- NA
POWER INPUT- ------------ 9V dc
POWER SOURCE ------------ Battery, BA-30, 6 each
POWER OUTPUT ------------ NA
ANTENNA -------------- None
TUNING --------------- None
SQUELCH -------------- None

2359/7 W Figure F-i. Radio set control group AN/GRA-39B. R.7 (1-18)
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Figure F-2. AN/GRA-39 remote operation. L
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STATUS: STD-A; NSN: 5820-00-644-4554

REF: TM 11-5038

General Information
The AN/GRA-6 provides local and remote control facilities for various

push-to-talk radio sets. It can provide remote control for one or two radio
sets.

Remote control of one radio set provides:

Two-way telephone communications between control units, including
* 20 Hz ringing signal.

4Transmitting and monitoring of the receiver.

Control of input power to the radio set from the remote location.

Remote control of two radio sets provides:

Two-way telephone communications between control units, including
20 Hz ringing signal.

Transmitting from either transmitter and monitoring of both
receivers.

No control of the input power to the radio sets from the
remote location.

DEPLOYMENT ------------- Division, airborne/air assault and
airborne corps

MAJOR COMPONENTS ---------- Local Control Unit, C-434/GRC
Remote Control Unit, C-433/GRC

ORGANIZATIONAL MAINTENANCE
TEST EQUIPMENT ---------- Multimeter, TS-505/U

REMOTE OPERATION ---------- Using Remote Control Unit, C-433/GRC
RETRANSMISSION ----------- None
WEIGJ{T --------------- 7.9 kg (17.5 lb)
LIMITATIONS ------------ Depends on radio set used
SECURITY DEVICE ---------- None
EQUIPMENT CONFIGURATION ------ None

2359/78W Figure F-3. Radio set control group AN/GRA-6. R.7 (1-16)
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Technical Characteristics

TYPE OF SERVICE -- ---------- Voice
FREQUENCY RANGE- -- --------- 300 to 3500 Hz
PLANNING RANGE -- -- --------- 3.2 km (2 mi), using Field Wire,

WD-l/TT
NUMBER OF CHANNELS -- --- ------ NA

*POWER INPUT- -- ----------- 6V dc and 45V dc
*POWER SOURCE- -- ----------- 4 BA-30s and I BA-414/U

POWER OUTPUT- -- ----------- NA
ANTENNA -- -------------- None
TUNING- -- -------------- None
SQUELCH -- -------------- None

jLINE BINDING LINE BINDING

AN GRA 6 AUDIO MK
CONNECTOR CONNECTOR

* HANDSET

REMOTE OPERATION
2359/78W R.7 (1-17)

Figure F-4. AN/GRA-6 remote operation.
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APPENDIX G

G. FIELD EXPEDIENT ANTENNA REFERENCE DATA

The following field expedient antenna reference data are provided

to assist in analysis:

(a) Design Formulas

(b) Long Wire Antenna

(c) Half Rhombic Antenna

173
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HOW TO DO IT..WITH FORMULAS

N To figure a quarter wave length in feet: Divide 234 1constant) by your operating frequency in
MHz. Example: 234 + 44.8 - 5.22' or 5'3".

N To figure a half wave length in feet: Divide 468 (constant) by your L-oerating frequency in
MHz. Example: 488 + 56=- 8.36' or S'S".

a To figure a full wave length in feet: Divide 936 (constant)I by your operating frequency in
MHz. Example: 936 + 45 - 20.5' or 20'10".

" To convert feet to meters, multiply by .3048 (constant). Example: 1 10' x .3048 - 33.5 meters.

" To convert meters tn feet multiply by 3.28 (constant). Example: 100 (meters) x 3.28 - 328 feet

QUICK REFERENCE CHART

High Frequency (HF) Very High Frequency (VHFI
Antenna Length in Feet & Inches Antenna Length in Feet & Inches

Op Freq Op Freq
in MHZ 1/4 Wave 1/2 Wave 1 Wove in MHZ 1/4 Wave 1/2 Wave 1 Wave
2 117' 234' 468' 30 7'10" 15'7" 31'
3 78' 156' 312' 33 7'1"- 14'2" 28-4-

4 58'6", 117' 234' 35 6'9" 131S" 25*10"
5 46'9" 93'7" 187'4" 37 6'4" 12'" 25'
6 39' 78' 156' 40 5-10" ills" 23'4

7 33'5 66'10" 133'8" 43 5'S" 10'10" 21'8"
8 29'3" 58'6" 117' 45 5' 10'S", 20'10"l
9 26' 52' 104' 48 4'10" 9'S", 19'4"

10a 23'S" .6.10" 93'S 50 4'T" 9'S" 13.10"
11 21'" 42'6" 85' 55 4'3" 8'6" 17'
12 19'6" 39' 78' 57 4'l- 872" 16'4"

13 i8' 36' 72' 60 3'11" 7'10" 15'8"
14 16'9" 33'5" 66'10" 65 3'7" 77-" 14-4"
15 15'7" 31'" 62'4" 68 3'S 6'10" 13'8"

16 14'?" 29'2" 58'4" 70 3'4 6'" 137-"
17 13'9" 27'6" 55' 75 3'1 6' 12-4"

*18 13' 26' 52' 80 3' 5'11" 1'1 0"

REFERENCE LIST

There are many other antennas that can be constructed. If you'd care to become an expert,
we recommend the following reading material.

* TM 11- 366 Antennas and Radio Propagation

* FM 24-18 Field Radio Techniques

* FM 24-21 Tactical Multichannel Radio Communications Techniques :
* FM 31-20 Special Forces Operational Techniques

* FM 31-73 Advisor Handbook for Stability Operations

0 TM 11-486-6 Electrical Communications Systems Engincering' Radio
235g/78w Figure G-1. Field expedient antenna design formulas. R.26 0(1-11)



Vertical Half Rhombic

DIRECTON
OF TRANSMISSION

You say this antenna looks like the end of a big pup tent? Good! That means it's put up
correctly. Use it to work out of a bad spot when your manpack's whip won't do the job. Tie
insulators on both ends of 100 feet of any kind of wire. Run one end in the direction of the people
you have to talk to, tie some wire to the other side of that insulator and stake it down with a metal
stake. You need to support the cpnter of the wire with a mast tree, pole or whatever's handy that
is 20-30 feet high. Keeping the direction line straight, extend the near end till it's tight, attach
more wire to the other side of the insulator and stake it down, again using a metal stake. Attach
WD-1 lead-in wire as shown, and you're on the air. Here are a couple of tricks if you have the
materiel and time ..... Run a length of WD- i from the ground side of both insulators, stretched so
it's right under the antenna and about a foot high, then attach another piece from the near end
ground stake to a screw on your radio set case. Why? Because it'll improve your signal. It's called
a counterpoise. When you wire a 600-ohm, 1. or 2-watt carbon resistor across the insulator at the
far end, you really improve your radio's punch in that direction. It's BI-Directional without the
resistor and UNI-Directional with it.

2359/78W

R.26 (M-8)

Figure G-2. Field expedient uni-directional antennas.
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BI-DIRECTIONAL ANTENNAS
The typical military half-wave antenna is a highly effective bi-directional antenna. It is

normally used in the high frequency range.

HF Doublet

When a doublet isn't available, you can easily fabricate a replacement which will do a very
good job. The antenna we'll show can replace your doublet when necessary. You'll need these
items:

-Two supports, 19-to 30-feet high.
-Wire, any type that's long enough.
-Rope or wire for halyards.
-Three insulators.
-A water can or similar heavy object.

Now build it!

Step I. Cut the wire to your operating frequency using the chart or formula to compute the
* length needed for a half-wave antenna.

Step 2. Determine your direction of transmission, because the doublet antenna is BI-
* Directional and shoots straight out from both sides of the wire.

Step 3. Cut the wire in half and put an insulator on each wire end.

Step 4. Locate and erect the two supports. Be certain they are 3 or 4 feet further apart than
the antenna s actual length, and broadside to the direction of communication.

Step 5. Separate the two wires of the WD-1 far enough to attach one wire to each end of the
center insulator. Be sure it is long enough to drop nearly to the ground and then to your radio's
position.

Step 6. Tie rope or wire to the two end insulators, then using whatever method is easiest.
hang the antenna up between the supports, keeping it as level as possible.

Step 7. Connect one wire of the WD-1 to the antenna connector of the radio set and the other
wire of the WD. i to a ground point on the radio. The ground point should be as close as possible to
the antenna connector.

In this example, we've used a can tied to one end to demonstrate counterweight. This is tied
to the tree end halyard, and prevents the antenna from breaking in case of high winds blowing
the support tree around.

R.26 (M-6)

2359/78W Figure G-3. Field expedient bi-directional antennas.
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Here's another way of erecting a long wire antenna. Its overall length must be 3-7
wavelengths. Use the chart or formula to get the correct wire length. It's UNI.Directional with
the 600 ohm resistor and Br-Directional without the resistor. The wattage rating of the resistor
must be at least half the power output of the transmitter. You'll need to put some side guys an the
9-10' lance poles to hold them up. The antenna is erected as shown, use insulators wire, stakes
etc, same as the others. You'll be able to communicate with increased range.

VMP/UNI
01NICT1ONAa
ANTENNA mAAA rON

wIor RFSISTOR

wimour REsisrop

101

00

This 100-foot long wire antenna will
work when you are operating in the :30-80
MlHz frequency range. For HF operation, the
antenna wire must be longer. This type of
antenna will improve the range of your radio
in both directions (BI- Directional) extending
from the ends of the wire, if it's used without a
resistor. If a resistor is used the antenna II
becomes UNI- Directional. IJj

2359/78W Figure G-4. Field expedient long wire antennas. R.26 (M-9)
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APPENDIX H

H. TELEPHONE REFERENCE DATA
The following telephone reference data are provided to assist in

analysis:

(a) The TA-312

(b) The TA-838

17



Table H-1. Telephone set TA-312.

STATUS: STD-A; NSN: 5805-00-543-0012

REP: TM 11-5805-201-12

GENERAL INFORMATION

The TA-312/PT is a 2-wire, battery operated field telephone. It may
• be used in a simple point-to-point voice-frequency wire communications

link or in any 2-wire ringdown subscriber position of a telephone
communications system.

TECHNICAL CHARACTERISTICS

RANGE:
Wet --------------- Approx 22 km (13.7 mi) on WD-I/TT
Dry --------------- Approx 35 km (21.8 mi) on WD-l/TT

TYPE OF OPERATION:
Common Battery (CB) ------- Power supplied by switchboard
Local Battery (LB) ------- Power supplied from TA-312/PT
Common Battery Signaling (CBS) - Signaling power supplied by switchboard,

talk power supplied from TA-312/PT
SIGNALING VOLTAGE --------- 90V, 20 Hz
TYPE OF SIGNAL ----------- Audible (adjustable loud to low, but

not off)
POWER REQUIREMENT --------- 3V dc (2 ea BA-30 or an external source)
WEIGHT --------------- 4.3 kg (9.5 lb)

2359/78W R.9 (1-4)

1
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Table H-2. Telephone set TA-838.

STATUS: Under development; NSN: To be assigned.

REF: To be published.
4

GENERAL INFORMATION

The TA-838/TT is a ruggedized, solid state field telephone designed for
use with the SB-3614/TT switchboard or with the AN/TTC-25 or AN/TTC-38
tactical automatic switches. It is a 2- or 4-wire, local or common battery
set using dual-tone, multifrequency (DTMF) tones for signaling. Up to four
sets can be bridged across a single 4-wire line for extension service.

TECHNICAL CHARACTERISTICS

RANGE -------- ------- 3.2 km (2 mi) from SB-3614/TT under
worst conditions

TYPE OF OPERATION ------- -- Local or common battery
SIGNALING VOLTAGE--------- -- 4 dBm (+ 2dB)
TYPE OF SIGNAL -------- --- Audible tone
POWER REQUIREMENT --------- 6V dc (4 ea BA-42 or BA-2042)
WEIGHT ---------- ----- 3.6 kg (8 lb)

2359/78W R.9 (1-12)
18q1
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APPENDIX I

I. SWITCHBOARD REFERENCE DATA
The following switchboard reference data are provided to assist

in analysis:

(a) The SB-993

(b) The SB-22
(c) The SB-3614

(d) The SB-3082

183 aMJ.JJ
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Table I-1. Switchboard SB-993.

STATUS: STD-A; NSN: 5805-00-708-2202

REF: TM 11-5805-294-15

General Information

The SB-993/GT is a lightweight, portable switchboard capable of handling
" six local battery telephone lines. It is designed for use in forward
• combat areas. It requires the use of either a local battery telephone or
* a sound powered telephone (not a component) for the operator.

Technical Characteristics

TYPE OF OPERATION --------- Manual, local battery
LINE CAPACITY- ----------- 6
SIGNALING VOLTAGE --------- None
TYPE OF SIGNAL ----------- Neon glow lamp
POWER REQUIREMENT --------- None
WEIGHT --------------- 2.04 kg (4.5 ib)

2359n8W R.9 (1-18)
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Table 1-2. Switchboard SB-22.

STATUS: STD-A; NSN: 5805-00-257-3602 (SB-22/PT)
STD-A; NSN: 5805-00 715-6171 (SB-22A/PT)

REP: TM 11-5805-262-12 and TM 11-5805-262-ESC

General Information

The SB-22/PT and SB-22A/PT are lightweight, manual switchboards that
can be rapidly installed to provide field facilities for interconnecting
12 local battery telephone circuits, remote controlled radio circuits, or
voice-frequency teletypewriter circuits. Replacing a line pack with a
trunk pack permits one-way ringdown, one-way automatic trunk circuits
between the SB-22A/PT and any other switchboard with common battery
signaling.

Technical Characteristics

TYPE OF OPERATION ---------- Manual, local battery
LINE CAPACITY ----------- 12
SIGNALING VOLTAGE --------- 90V, 20 Hz (hand crank or external

source)
TYPE OF SIGNAL ----------- Buzzer or lamp
POWER REQUIREMENT:

Operator's Talking Circuit - - - 3V dc (2 ea BA-30)
Night Alarm and Panel Light - - - 3V dc (2 ea BA-30)

WEIGHT --------------- 15.4 kg (34 lb)

2359/78W R.9 (1-20)
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Table 1-3. Switchboard SB-3614.

STATUS: STD A; NSN: 5805-01-032-1694.

REF: To be published.

General Information PRICE $18,700

The SB-3614/TT is a modular, ruggedized switchboard which provides
switching of both analog and digital signals from voice, teletypewriter,
and data terminal subscribers. The SB-361/TT is capable of operation as
a 30-terminal switchboard or it my be combined to operate as a 60- or a
90-terminal switchboard. It will replace the SB-86/P. The SB-3614/TT is
compatible with both the older ranual switchboards and the newer automatic
switches (such as the AN/TTC-38).

Technical Characteristics

TYPE OF OPERATION --------- Manual or automatic
LINE CAPACITY ----------- 30
SIGNALING VOLTAGE --------- 120V, 20 Hz; or DTMF
TYPE OF SIGNAL ----------- Audible tone and lamp
POIVER REQUIREMENT --------- To be published
WEIGHT --------------- 65 lbs

23S9n8W R.9 (1-28)
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Table 1-4. Switchboard SB-3082.

STATUS: STD-B; NSN: 5805-00-235-5035

REF: TM 11-5805-471-12

General Information

The SB-3082(V)l/GI is a 50-termination telephone switchboard that can
be mounted in a 1/4-ton truck or in a shelter. The switchboard has no
cords: connections are made by push-button switches. The operator can
connect any two terminations, perform preemption of any termination in use,
and establish a conference for up to six subscribers. The switchboard
includes a battery charger to keep the two 12V emergency batteries charged.

Technical Characteristics

TYPE OF OPERATION --------- Manual; with local or common battery
signaling

LINE CAPACITY: ----------- 50
CBS/CB/20 Hz Ringdown Line/Trunk 32
1600 Hz Ringdown Trunk -i- -- - 11
TAS Trunk- ------------ 3
dc Closure Civilian Lines - - - - 4

SIGNALING VOLTAGE --------- 120V, 20 Hz
TYPE OF SIGNAL ----------- Audible tone and lamp
POWER REQUIREMENT --------- 105 to 125V, 50, 60, or 400 Hz; or

+12V dc and -12V dc (24V dc center

tapped) emergency use only
'WEIGHT ---------------- 127 kg (280 lb)

2359/78W R.9 (1-26)
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APPENDIX J

J. TECHNICAL CONTROL REFERENCE DATA

The following technical control reference data are provided to

assist in analysis:

(a) The TA-125 Terminal Box

(b) The J-1077 Distribution Box

(c) The AN/TSC-76 Patching Central

qq
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Table J-1. Terminal box TA-125.

STATUS: STD-B; NSN: 5805-00-538-0777

REF: TN 11-2138

* General Information

The TA-125/GT is a small, lightweight, weatherproof terminal box capable
of terminating 12 lines. It is used at terminal and test points and can be
used as a main frame for small tactical switchboards.

2359/78W R.9 (1-30)
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Table J-2. Distribution box J-1077.

Distribution Box J-1077A/U. The J-1077A/U is a drop line box which
is used to connect field wire pairs into a 26-pair cable. It contains
26 pairs of binding posts and two 26-pair cable receptacles. The
binding posts are under the hinged front cover. The two 26-pair
receptacles are mounted at the sides. A wire-entry slot on each
side nermits the cover to be closed after the field wire is
connected to the binding posts. Pairs 1 through 26 of one 26-pair
receptacle are wired to the corresponding bindinq posts and to
pairs 1 through 26 of the other 26-pair receptacle. The J-1077A/U
is used primarily to distribute local telephone circuits within a
signal center, and to consolidate circuits into a 26-pair cable when
binding posts are not available on a shelter.

2359/78W R. 1O (4-12)
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Table J-3. Patching central AN/TSC-76.

STATUS: STD-A; NSN: 5895-00-168-1574

REF: TM 11-5805-583-15

General Information

The AN/TSC-76 is an air- or vehicular-transportable communications
patching center used to provide an audio technical control facility for
use in a division communications system. The AN/TSC-76 provides facilities
for patching, testing, and monitoring telephone circuits and voice-frequency
teletypewriter circuits. It can handle 572 two-wire circuits. It is used
at division level in an area communications system.

MAJOR COMPONENTS ---------- 1 Electrical Equipment Shelter
S-4031TSC-76 (modified S-250/G)

1 Manual Telephone Switchboard SB-22A/PT
1 Telephone Set TA-312/PT
1 Teletypewriter Set TT-98/FG
1 Telegraph Terminal TH-22/TG

Technical Characteristics

POWER REQUIREMENT -l- - ------ -115V, 50 to 60 Hz, 3,500W
WEIGHT --------------- 997 kg (2,200 lb)
VEHICULAR REQUIREMENT ------- One 1-1/4 ton truck

2359/78W R.9 (4-34)
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APPENDIX K

K. TELETYPEWRITER REFERENCE DATA

The following teletypewriter reference data are provided to assist

in analysis:

(a) Teletype Sets

(b) Teletype Centrals

4
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Table K-i. Teletypewriter set AN/PGC-I
(TT-4, TT-335, and TT-537).

STATUS: STD-B; NSN: 5815-00-198-5963 (AN/PGC-I)
STD-B; NSN: 5815-00-198-4438 (TT-4/TG)
STD-B; NSN: 5815-00-198-4438 (TT-4A,B,C)
STD-U; NSN: 5815-00-878-8449 (TT-335/TG)
STD-A; NSN: 5815-00-926-7378 (TT-537/G)

REF: TM 11-5815-206-12 and TM 11-5815-206-ESC

General Information

The AN/PGC-1 is a lightweight, transportable teletypewriter set which
may be used in either a fixed plant or in a tactical teletypewriter station.
The TT-4(A,B, or C)/TG is the basic teletypewriter of the AN/PGC-I.4

The TT-335/TG is a TT-4( )/TG modified to operate on 400 Hz power, and
incorporates a heater to maintain the equipment at operating temperatures.

The TT-537/G is a TT-335/TG modified to receive low level (+6V) signals

in addition to standard 120- to 130-volt dc signals.

These components cannot supply line current.

Technical Characteristics

?ETROD OF TRANSMITTING ------- Standard keyboard
METHOD OF RECEIVING -------- Page copy (up to 3-ply paper)
TYPE OF SIGNAL ----------- 20 to 60 mA dc neutral; 5-unit code

plus start-stop impulses, stop impulse
equals start impulse times 1.42.

OPERATION MODES ---------- Duplex or half duplex
SPEED OPTIONS ----------- 60, 66, 75, and 100 wpm
POWER REQUIREMENT:

TT-4( )/TG ----------- 105 to 125V dc or ac; 50 to 60 Hz ac
TT-335/TG and TT-537/G ----- 108 to 132V, 396 to 404 Hz

WEIGHT --------------- 44 kg (97 lb)

23S917Sw R.9 (I-38)
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Table K-2. Teletypewriter set AN/GGC-3
and TT-76.

STATUS: STD-B; NSN: 5815-00-503-3309

REF: TM 11-5815-238-12 and TM 11-5815-238-ESC

General Information

The AN/GGC-3 is a lightweight, transportable teletypewriter set that is
used in both fixed and tactical teletypewriter stations. It cannot supply
line current. The TT-76(A,B, or C)/GGC is the basic teletypewriter of the

* AN/GGC-3.

Technical Characteristics

METHOD OF TRANSMITTING ------- Standard keyboard or transmitter-
distributor for transmitting a
prepunched tape

METHOD OF RECEIVING -------- Message printed and perforated on
2.22 cm (7/8-in) paper tape

TYPE OF SIGNAL ----------- 20 or 60 mA dc neutral or polar
receiving, neutral sending; 7.42
start-stop 5-unit code

OPERATION MODES -------- -- Duplex or half duplex
SPEED OPTIONS ----------- 60, 66, 75, and 100 wpm
POWER REQUIREMENT --------- 115V, 50 to 60 Hz
WEIGHT --------------- 44 kg (97 lb)

235978W R.9 (1-40)
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Table K-3. Teletypewriter central office AN/TGC-30.

STATUS: STD-A; NSN: 5815-00-156-4365

REF: To be published.

General Information

The AN/TGC-30 teletypewriter central office terminates one duplex or two
half-duplex, secure teletypewriter circuits. It also provides for switching
15 voice-frequency teletypewriter lines by means of an SB-22/PT switchboard.

* Security ts provided by TSEC/K4-7's. The AN/TGC-30 is used at division and
* corps levels.

MAJOR COMPONENTS ---------- 2 Reperforator-Transmitter TT-76/GGC
2 Teletypewriter TT-98/FG
1 Telephone Switchboard SB-22/PT
3 Telegraph Terminal TH-22/TG
6 Telegraph-Telephone Signal Converter

CV-425/U
I Telephone Set TA-312/PT
2 Communications Security Equipment

TSEC/KW-7 (not a basic issue item)
I Air Conditioner, 6,000 BTU
I Shelter S-391/TGC-30 (modified S-250/G)

Technical Characteristics

POWER REQUIRENT -I- - ------ 115V, 50 to 60 Hz, 2,500W
WEI(T --------------- Not available
VEHICULAR REQUIREMI:NT ------- One 1-1/4-ton truck

239n18W R.9 (4-20)
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Table K-4. Telegraph teminal AN/TSC-58.

STATUS: STD-A; NSN: 5805-00-010-5287

REF: TM 11-5805-574-15

General Information

The AN/TSC-58 is an air- or vehicular-transportable assemblage that
* serves as a voice-frequency teletypewriter terminal. It contains facilities

for three voice-frequency full-duplex, or six voice-frequency half-duplex
circuits in either the secure or nonsecure modes. Circuits are secured
with the TSEC/KW-7. The AN/TSC-58 has an SB-22/PT which provies 12 lines
for switching teletypewriter transmissions from other components in an
area communications system or from local subscribers. It is used at division
and corps levels.

MAJOR COMPONENTS ---------- 6 Communications Security Equipment
TSEC/KW-7 (not a basic issue item)

1 Distribution Box J-1077A/U
I Telephone Set TA-312/PT
6 Reperforator-Transmitter TT-76B/GGC
6 Teletypewriter TT-98B/FG
8 Telegraph Terminal TH-22/TG
1 Manual Switchboard SB-22/PT

- 2 Air Conditioner, 9,000 BTU
1 Shelter S-348/TSC-58 (modified S-280/G)

Technical Characteristics

POWER REQUIREMENT---------- 115V, 50 to 60 Hz, 7,176W
WEIGHT --------------- 2,423 kg (5,350 lb)
VEHICULAR REQUIREMENT ------- One 2-1/2-ton truck

S2359ISW R.9 (4-22)
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Table K-5. Telegraph-telephone signal converter CV-425.

STATUS: STD-A; NSN: 5805-00-985-9088

REF: TM 11-5805-356-12

General Information

The CV-425/U converts 20 Hz ringing signals to a higher audio frequency
for transmission over circuits that will not pass 20 Hz. It also converts
higher audio frequencies back to 20 Hz ringing signals at the zeceiving
CV-425/U.

Technical Characteristics

TYPE OF OPERATION --------- 4-wire duplex or 2-wire half duplex
I" LINE SIGNALING FREQUENCY:

Telegraph ------------ 1232.5 Hz
Telephone ------------ 1600 Hz

LOOP IMPEDANCE ----------- 600 ohms
LINE IMPEDANCE ----------- 600 ohms
LOOP OUTPUT ------------ 90V, 20 Hz
POWER REQUIREMENT --------- 115 or 230V, 50 to 60 Hz, 25W
WEIGHT --------------- 4.5 kg (10 lb)

2359/78W R.9 (2-24)
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Table K-6. Telegraph terminal TH-22.

STATUS: STD-A; NSN: 5805-00-907-8300

REF: TM 11-5805-356-12

General Information

The TH-22/TG is a lightweight, frequency-shift keying device. It changes
the dc marks and spaces of a teletypewriter to audio mark and space fre-
quencies. The receiving end can break in on the transritting end during
2-wire operation. This item is replacing the TH-5/TG.

Technical Characteristics

TYPE OF OPERATION --------- 4-wire duplex or 2-wire half duplex
LINE FREQUENCIES:

Mark -------------- 1317.5 Hz
Space -------------- 1232.5 Hz

LOOP CURRENT ------------ 20 mA
TELETYPEWRITER SPEED -------- 200 wpm (151 baud,
LOOP IMPEDANCE ------------ 600 ohms
LINE ImPEDANCE ----------- 600 ohms
POWER REQUIREMENT --------- 115 or 230V, 50 to 60 Htz, 20W;

or 22 to 30V dc, 24W
WEIGHT --------------- 4.5 kg (10 lb)

23SV70W R.9 (2-26)
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APPENDIX L

L. WIRE AND CABLE REFERENCE DATA
The following wire and cable reference data are provided to assist

in analysis:

(a) Field Wire

(b) Repeater Coils

(c) Field Cable

(d) Distribution Cable

(e) Carrier Cable

(f) Unattended Repeaters

(g) Sumary of Wire and Cable Characteristics

2

i
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Table L-1. General characteristics of field wire WD-l.
9-1. GENERAL: Wire is one of the most dependable means of communication. Wire Communica-
tions includes the use of field wire, wire Laying and recovery equipment, battery-operated and sound-
powered telephones,. switchboards, teletypew riters. multiplexers and other associated or terminating
equipment. The decision to establish wire communications depends on the need for it, the time avail-
able to install, use, and the capability to maintain it. The supply of wire on hand, the expected re-
supply, and future needs must also be considered. Wire is particularly adaptable to static situations,
but can be used in any tactical operation if its use is properly planned.

a. Advantages of Wire Communications.

(1) Wire communications affords person-to-person conversation with break-in operation.
Break-in operation refers to the capability of the persons conversing to interrupt one another without
waiting until a transmission is completed.

(2) Wire is a more secure means of communication than radio. However, it does not ensure
complete security of information transmitted in the clear because it is susceptible to enemy monitoring

*devices.

b. Disadvantlies of Wire Communications.

(1) Installing a wire system is time-consuming.

(2) Wire lines are susceptible to breakage by vehicular traffic and artillery fire.

9-2. WIRE. Field wire is used for telephone communication and is characterized by flexible con-
ductors, high tensile strength, good conductivity, and weatherproof insulation. Wire WD-l/TT is the
type presently used by infantry units. It weighs 48 pounds per mile and has a tensile strength of 200
pounds maximum (both conductors). Each conductor has 3 steel and 4 copper strands. The insulation
is an inner polyethylene cover with an outer nylon jacket. The communication range varies with the
terminal equipment used and other factors such as weather, method of installation, condition of wire,
and number of splices.

a. Field Wire Splices. Splicing is a method of joining the conductors of field wire lines to
maintain elecfrical continuity. There are two methods of splicing field wire: the standard field wire
splice and the field wire splice. A good splice restores broken wire lines and prevents shorts, open
circuits, and grounded conductors.

b. Construction of an Expedient Field Wire Splice.

(1) The conductors are first prepared as illustrated in figure 9-1. This preparation results
in the splices of the two conductors being staggered to prevent excessive bulk and eliminate the possi-
bility of electrical contact between them. The insulation is left on the ends of the condiuctors to bind
the strands of wire together u'.ttl after the square knots have been tied. When tying the square knots,
as indicated in figure 9-Z, the first knot is tied and then the twist is restored in the wire line by
wrapping the 2 remaining untied conductors around the 2 conductors already tied. After the twist is
restored. the second square knot is tied. Both kncts should be tied one aite r the other so that corn-
munication is possible even though the splices have not been completed.

2359/78W R.21 (9-1)
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23SW78W R.21 (9-2)

Figure L-1. WD-1 splicing techniques.
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Figure L-l. WD-1 splicing techniques.
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1. Type Cable:

WF-16/U Telephone Cable.

2. Federal Stock Number:

6145-910-8847.

* 3. Pictorial View:

4. Description:

The WF-16/U is a four conductor field wire for interconnecting
the TacUcal Automatic Switches and its subscribers. It is available in
1 mile lengths and weighs 62 lbs. The conductors are made of copper-
cadmium alloy, stranded. There are two pairs of conductors, one pair
is color coded and one pair is ridged for touch identification.

2359/78W R.5 (7-9)

- S

Figure L-3. Field cable WF-16.
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1. Type Cable:

CX-4566A/U Telephone Cable Assembly.

2. Federal Stock Number:

5995-985-7569

3. Pictorial View:

4250 T

U - 185 U- 185

4. Description:

CX-4566A/U (250 ft) is a 26-pair cable used to interconnect the
components in an area-type communication system. It uses standard
conductors, 6 copper and 1 steel #24 AWG. Each end of the 26 pair cable
is terminated in a waterproof 26-pair U-185 connector with a waterproof
cover. The CX-4566A/U is also available in 25 foot lengths. It is identical
with the CX-4566A/U (250 ft) except for its length. It is used where a shorter
span of 26-pair cable is required. The CX-4566A/U (250 ft) on Cable Reel
RC-435/U weighs 68 pounds.

2359/78W R.5 (7-8)

Figure L-4. Distribution cable CX-4566 (26 pair).
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1. Type Cable:

CX-4760 A/U Telephone Cable Stub.

2. Federal Stock Number:

5995-889-0803.

3. Pictorial View:

U-185

4. Description:

The CX-4760A/U is a 15 foot stub (4.5 meters) of 26-pair cable with
universal U-185 connector on one end for mating with CX-4566A/U, and
with exposed condur'tors available at the other end for connection to equipment

not provided with cable connectors. The stub weighs 5 pounds.

23591nW R.5 (7-12)

Figure L-5. Distribution cable stub CX-4760.
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1. Type Cable:

CX-11230/G Coaxial Cable Assembly

2. Federal Stock Number:

5995-133-9126 (1/4 mile)
5995-133-9127 (100 feet)

3. Pictorial View:

4

1/4 MILE

OR 100 FT

4. Description:

The CX-11230/G is used for transmission of wideband PCM 12,
24 and 48 Channel TDM carrier systems. It is available in 1/4 mile and
100 foot lengths. The CX-11230/G consists of two twisted coaxial tubes
jacketed in low-density polyethylene. The tubes are protected by mylar
tape and a medium density polyethylene jacket. The two tubes terminate
in a universal connector at each end. A copper-clad steel braid strength
member is part of the cable assembly. The cable is very rugged for both
ground and aerial installations. Cable Assembly CX-11230/G replaces
Cable Assembly CX-4245/G.

23SW78W R.5 (7-17)

Figure L-6. Carrier cable CX-l1230.
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Table L-2. Unattended repeater TD-206
for PCM cable CX-11230.

STATUS: STD-A; NSN: 5895-00-868-8078

REF: TM 11-5805-367-12

General Information

- . The TD-206/G is a two-way unattended repeater for PCM cable systems. It
is installed at 1.6 km (1 mi) intervals in the PCM transmission cable to
restore PCM pulse form and timing.

Technical Characteristics

LINE IMPEDANCE ----------- 62 ohms
PULSE RATE ------------- 2304 kHz
POWER REQUIREMENT --------- 38 mA dc supplied by TD-204/U or

TD-754I/G through the cable
WEIGHT --------------- 2.04 kg (4.5 ib)

2359/7 W R.9 (3-24)

.
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Table L-3. Summary of wire and cable characteristics.

ITE4 PAIRS BANDWIDTH OTHER CHARACTERISTICS

WD-I 1 4 KC VOICE OR DATA UP TO 16 MILES
FIELD PHYSICAL PER PAIR WET AND 22 MILES DRY. RWI
WIRE REMOTE UP TO 3.2 KM. VARIABLE

LENGTH.

WF-16 2 50 Kbps FULL DUPLEX CAPABILITY UP
FIELD PHYSICAL PER PAIR TO 3.2 KILOMETERS.
CABLE VARIABLE LENGTH.

CX-4566 26 4 KC VOICE OR DATA FROM EITHER WD-1
DISTRIBUTION PHYSICAL PER PAIR OR WF-16 UP TO 300 METERS
CABLE (1000 FEET) WHEN CONNECTED TO

A MULTICHANNEL SYSTEM AND
UP TO 600 METERS WHEN ONLY
USED LOCALLY.
250 FEET FIXED LENGTHS.

CX-4760 26 4 KC USED AS AN EXTENSION OF
DISTRIBUTION PHYSICAL PER PAIR CX-4566 WHERE PHYSICAL
CABLE PAIRS ARE REQUIRED DUE TO

THE LACK OF A 26-PAIR
CONNECTOR (AS WITH THE CARRIER
VEHICLE OR SB-3614 ASSEMBLAGE).
15 FEET FIXED LENGTH

CX-11230 2 576 Kbps USED FOR TRANSMISSION OF WIDEBAND
CARRIER COAXIAL 1152 Kbps PCM 12, 24 and 48 CHANNEL
CABLE TUBES 2304 Kbps TDM CARRIER SYSTEMS.

1/4 MILE AND 100 FEET FIXED LENGTHS.

235W79W
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1. Type Cable:

CX-4694A/U Power Cable Assembly.

2. Federal/Stock Number:

5995-889-1228.

3. Pictorial View:

MALE FEMALE

/* 0 0
3 PIn Amphenol or U-292 3 Pin Amphenol or U-293

4. Description:

The CX-4694A/U is a flat, three-conductor power cable used to
connect the output of power generating equipment to a shelter. It has a
waterproof, three-terminal male connector with cover at one end and a
waterproof, female connector with cover at the other end. Two CX-4694A/U's
cannot be interconnected, except through Connector Adapter UG-1312/U.
Conductors in the CX-4694A /U are two 6-guage (power) and one 12-gauge
(ground). The CX-4694 Is the same as the CX-4694A/U except that the
conductors are two 8-gauge (power) and one 12-gauge (ground).

• I/73wR.5 (7-11)' I

Figure L-7. Power cable assembly.
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APPENDIX M

DIMENSIONS GROSS
ITEM SILHOUETTE TYPE L' W. H' WEIGHT

161mm LAUNCHER M10i 211 124 120 52,411

r LAUNCHER MIS 311 141 137 94,006

TRUCK VAN SHOP 2-1/2 TON A M36 275 is 10 1I,3SG

TRUCK CARGO 1-1/4 TON M715 210 Its 95 11,004,

TRUCK CARGO 1-1/4 TON M6I6 227 04 S1 10,200*

ROUGH TERRAIN IGOAT) A s

TRUCKUTILITY1/4TON MISI t33 64 Is 3.601

TRAILER 1/4 TON -. ,V M416 10 46 42 1.070*

TRAILER 3/4 TON ,.. M101 147 74 33 3,200'

TRAILER 1-1/2 TON M104 164 33 go 4.30*

CARRIER COMMAND AND _ M114 Ill 02 8I 14,740
RECONNAISSANCE ARMORED

CARRIER COMMANO POST M577 11 10 101 24.210

BASED ON NET WEIGHT PLUSSHELTER
ON GENERATOR WEIGHTS

2359/7"W

Figure M-1. Vehicle reference data.
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Table M-1. Metric conversion formulas.

METRIC CONVERSION FORMULAS

1. Abbreviations:

gram- g gallon - gal
ounce - oz centimeter - cm
kilogram - kg inch - in
pound - lb meter - m
metric ton - MTr feet - ft
ton - t yard - yd

" liter - 1 kilometer - km

mile - mi
nautical mile - naut mi

2 Conversion formulas:

g to oz g x .0353 - oz
oz to g oz x 28.349 = g
kg to lb kg x 2.2 = lb
lb to kg lb x .454 - kg
HT to t MT x 1.1023 - t
t to Mr t x .907 - MT
1 to gal 1 x .2642 - gal
gal to 1 gal x 3.785 -1
cm to in cm x .3939 -in
in to cm in x 2.54 - cm
m to ft m x 3.281 - ft
ft to m ft x .3048 - m
m to yd m x .9144 - yd
yd to m yd x 1.0936 - m
km to mi km x .6214 - mi
mi to km mi x 1.6093 - km
km to naut mi km x .540 - naut mi
naut mi to km naut mi x 1.852 - km
mi to naut mi mi x .8689 - naut mi
naut mi to mi naut mi x 1.1508 - m

Note: k - 1000, therefore, 1 km - 1000 m
1 kg 1000 g
I kl - 1000 1

R.7 (App C)
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APPENDIX N

Table N-1. Power unit reference data.

Item TrL Type Rating Diminsions Weight No. Gen.

L" W" H" Lbs.

PU-I 3/4 T PU-625 3 KW 35 24 25 285 2

PU-2 3/4 T PU-620 5 KW 40 30 25 488 2

PU-3 1/4 T PU-630 1.5 KW 28 21 19 125 2

PU-4 3/4 T PU-628 3 KW 35 24 25 285 2

PU-5 1 1/2 T PU-619 10 KW 57 30 28 850 2

PU-6 3/4 T PU-617 3 KW 35 24 25 285 2

215
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APPENDIX 0

Table 0-1. Radio frequency reference data.

9 3 30 300 3 30 300 3 30 300• Il I I 1
* Frequency kHz kHz kHz MHz MHz MHz GHz GHz GHzWavelngth I I

Wavelength 30km 3km 300m 30m 3m 30cm 3cm .3cm

Band Designation VLF LF MF HF VHF UHF SHF EHF

Band Number 4 5 6 7 8 9 10 11

Legend: kHz - Kilohertz VLF - Very low frequency

MHz - Megahertz LF - Low frequency
GHz - Gigahertz MF - Medium frequency
km - Kilometers HF - High frequency
m - Meters VHF - Very high frequency
cm - Centimeters UHF - Ultra high frequency

SHF - Super high frequency
EHF - Extremely high frequency

2359n7W R.7 (A-2)
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APPENDIX P

Table P-I. Emission codes reference data.

1. Type of Service --------- 6 A 3

Bandwidth in kilohertz

* Type of modulation

Type of intelligence

2. Modulation- - --------- A- Amplitude
F - Frequency or Phase
P -Pulse

3. Intelligence --------- 0 - None
1- Telegraphy (CW, FSK, NSK)
2- Modulated CW (MCW)
3 - Telephone (Voice)
3A- Single sideband, reduced carrier
3J - Single sideband, suppressed

carrier
3B - Two independent sidebands,

reduced carrier
3H - Single sideband, full carrier4 - Facsimile

5 - Television
9 - Composite, or not otherwise

cove red
2359,hw R.7 (A-3)
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APPENDIX Q

Table Q-1. Joint electronics type designation system.

1. A COMPLETE SET AN/GRC-106 A (X, Y OR Z) (V)

Indicates "JETDS" system
Installation
Type of Equipment
Purpose
Model Number
Modification Letter
Changes in Voltage. Phase of Frequency
Variable Grouping

2. SAMPLE OF A COMPONENT USED
WITH A PARTICULAR SET: RT-662,'GRC-106A

3. SAMPLE OF A COMPONENT NOT
USED WITH A PARTICULAR SET: S-69/GRC

4j 4. TABLE OF SET OR EQUIPMENT INDICATOR LETTERS:

i.

INSTALLATION TYPE PURPOSE

A -Piloted aircraft A - Invisible light. B Bombing
5 Underwater mobile, heat radiation C Communications

submarine C Carrier 0 Direction finder
0 Pi'otless carrier D Radiac reconnaissance
F Fixed ground G Telegraph or tele- and/or surveillance
G General ground use type E Ejection and/or
K Amphibious I Interphone and pub- release
M Mobile (ground) lic address G - Fire control or
P Portable J - Electromechanical searchlight di-
S Water or inertial wire recting
T Transportable (ground) covered H- Recordiny and/ or
U General utility K Telemetering reproducing
V Vehicular :ground) L Countermeasures K - Computing
W Water surface and M Meteorological M - Maintenance and/ or

underwater comb. N Sound in air test assemblies
Z- Pilotea-ototless P Radar N - Navigational aids

airborne vehicle Q Sonar and under- Q - Special or combin-
combinatiosi water sound ation of purposes

R Radio R - Receiving, passive
S Special or combin- detecting

ations o' types S Detecting and/ or
T Teleph ne (wire) range and bearing,
V Visual and visible search

light Transmitting
W - Armament Automatic flight or
X - Facsimile or tele- remote control

vision X - identification and
Y Data Processing recognition

23597W R.26 (P-1)
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APPENDIX R

R. LIST OF REFERENCES

R.l "Assessment and Models of Mobile Command Post Survivability in a Tactical
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R.2 "Combat Communications within the Division," FM 11-50, Headquarters De-
partment of the Army, Washington, D.C., 31 March 1977.

R.3 "Employment Concept for the SB-3614/TT Unit Level Switchboard (Transition
Period 1976-1986)," United States Army Signal School, Fort Gordon, Georgia,
November 1976.

R.4 "Communications in Approved Infantry and Infantry (Mechanized) Divisions,"
Fm 11-50, Headquarters Department of the Army, Washington, D.C., 16 Oc-

* tober 1972.

R.5 "The Army Tactical Communications System - Description of Army Tactical
Communications Assemblages and Equipment," Project Manager, ATACS, Fort
Monmouth, New Jersey, 1 January 1974.

R.6 "AFCS Mobile/Transportable Communications and Support Equipment Direct-
tory," AFCSP 100-98, Department of the Air Force, Headquarters Air Force
Communications Service, Richards-Gebar AFB, Missouri 64030, 15 October
1972 with changes 1 and 2 dated 23 August 1974.

R.7 "Radio and RADAR Reference Data," FM 24-24, Headquarters Department of
the Army, Washington, D.C., 20 May 1977.

R.8 "Radio and RADAR Communications Equipment," ST-ll-154-2, U.S. Army South-
eastern Signal School, Fort Gordon, Georgia, 1 February 1974.

R.9 "Wire and Multichannel Reference Data," FM 24-25, Headquarters Depart-
ment of the Army, Washington, D.C., 30 June 1977.
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APPENDIX S

COMMUNICATION EQUIPMENT INDEX

Iten Page

Air-to-ground radio 161, 162

AN/GGC-3 195

AN/GRA-6 159, 160, 170, 171

AN/GRA-39 166, 168, 169

AN/GRC-103 139, 140, 144

AN/GRC-106 159, 160

AN/GRC-122 159

AN/GRC-142 159

AN/GRC-163 152, 153, 154

AN/GSA-7 157, 164, 165
AN/MRC-108 

161, 162

AN/PGC-1 194

AN/TCC-29 200

AN/TCC-65 150, 151

AN/TCC-70 152, 153, 154

AN/TGC-30 196

AN/TRC-113 139, 148, 149

AN/TRC-145 138, 139, 149

AN/TSC-58 197

AN/TSC-76 192

AN/TTC-35 187

AN/VRC-12 156, 157

AN/VRC-46 156, 157, 165, 169, 171

AN/VRC-47 156, 157

AN/VRC-49 156, 157

AS-1852/GRC-103 145, 146, 147

BI- directional antenna 164, 174, 176, 177

C-161 204
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Item Page

C-433 Remote set 170, 171

C-434 Local set 170, 171

C-2328 Remote set 165, 168, 169

C-2329 Local Set 165, 168, 169

CV-425 196, 198, 200

CV-1548 138, 140, 144, 150

CX-4566 144, 150, 191, 192, 206, 210

CX-4760 207

CX-11230 143, 150, 208, 209, 210

J-1077 191, 197

, Long Wire Antennas 174, 175, 176, 177

* Multichannel Radio Systems 138, 148, 150, 152

Patching Central 192

Radio Wire Integration 164, 165, 166

Radio Teletype 159, 160

RC-292 Antenna 158

Repeater Coil C-161 204

RT-524 156, 157, 165, 169, 171

SB-22 165, 166, 185, 192, 196, 197

SB-993 184

SB- 3082 187
SB-3614 

181, 186
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TA-125 190

TA-312 175

TA-838 181
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